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ORIGINAL ARTICLES, AND NOTES, CASES, INSTRUMENTS 


Note: Abstract Index follows Author Index 


A 


Acute posterior multifocal placoid pigment epitheliopathy, cone, 
igment, density, kinetics, 465 

Ac Biscay keratitis, herpetic, 323 

_ Adduction ‘palsy, congenital, synergistic divergence, Duane’s 
syndrome, | 

Albinism, oculocutaneous, mesoderm, dysgenesis, 347 

Alcohol swab, sterilization technique, 261 


Allergy, ocular, compound 48/80, mast-cell degranulation, 226 
Amblyopia, functional, organic ocular disease, occlusion thera- 
py, 39 


myopia, anisometropia, contact lens, 484 
retina, myelinated nerve fibers, 25 

Amylase, serum level, echothiophate iodide therapy, 530 
Amyloidosis, conjunctiva, Churg-Strauss syndrome, 216 
Anisometropia, amblyopia, myopia, contact lens, 484 
Anterior chaa ber. angle, scleritis, glaucoma, 697 


Antigen, blood group, corneal cell, immunoperoxidase staining, 


hepatitis B surface, applanation tonometer, contaminated, 522 
Aphakia, exfoliation syndrome, 111 
Applanation tonometer, contaminated, hepatitis B surface anti- 
gen, 522 -~ 
` Argon laser, intraocular suture mate fal, bending, 401 
Armrest, mobile, microsurgery, 403 
_Artery, carotid, external, cavernous sinus, fistula, infant, 351 
- Aspergillus, contact lens, hydrophilic, 630 
- Axenfeld's anomaly, mesoderm, dysgenesis, albinism, oculocu- 
taneous, 347 
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Basal cell carcinoma, eyelid, surgical management, 726 

Beam splitter, modified, operating microscope, 539 

Bilateral ophthalmomyiasis interna, 65 

Bleb, filtering, cataract surgery, repair, 794 

Blepharoptosis, acquired, contact lens, 634 
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LEITMAN, M. W., GARTNER, S., and HENKIND, P.: 
Manual for Eye Examination and Diagnosis (Kiernan, 

J. P.), 685 

LIM, A. S. (ed.): Developments in Ophthalmology. Vol. 1. 
Ocular Microsurgery, 546 ` 

LINKSZ, A.: On Writing, Reading and Dyslexia (Shoch, D.), 


280 

MARG, E., BENNETT, A. G., LANG, M. M., and REL 
NECKE, R. D.: Computer Assisted Eye Examination, 
Background and Prospects (Fritz, K. J.), 126, 

MCLAREN, D. S.: Nutritional Ophthalmology (Sommer, A.), 
419 

MICHAELS, D. D.: Visual Optics and Refraction. A Clinical 
Approach (Snydacker, D.), 123 _ 

MICHELS, R. G.: Vitreous Surgery (Morse, P. H}, 420 

MONTGOMERY, R. L.: Basic Anatomy for the Allied Health 
Professions (Singer, R.), 544 

MORGAN, G. E.: Hypnosis in Ophthalmology (Ruiz, R. S.), 
420 

MOSES, R. A. (ed.): Adler's Physiology of the Eye. Clinical 
Application, 7th ed. (Snydacker, D.), 281 | 

NICHOLSON, D. H. (ed.): Ocular Pathology Update (Jako- 
biec, F. A.), 279 | 

PANDOLFI, M.: Hemorrhages in Ophthalmology (Dobbie, 

G.), 685 


PEYMAN, G. A., SANDERS, D. R., and GOLDBERG, M. F. 
(eds.): Principles and Practice of Ophthalmology, vols. 1, 
H, and IHI, 687 

ROPER-HALL, M. J., SAUTTER, H., and STREIFF, E. B. 
(eds.): Advances in Ophthalmology, vol. 42, 687 

ROTH, H.-W., and ROTH-WITTIG, M.: Contact Lenses. A 
Handbook for Patients {Allansmith, M. R), 125 

SILVERMAN, W. A.: Retrolental Fibroplasia) A Modern 
Parable (Patz, A.}, 122 

STREIFF, E. B. (ed.): Advances in Ophthalmology, vol. 41, 
128 


TASMAN, W.: The History of Wills Eye Hospital (Shoch, D.), 
121 

TREVOR-ROPER, P. D.: Lecture Notes on Ophthalmology 
(Newell, F. W.), 281 

VERRIEST, G. (ed.): Colour Vision Deficiencies, vol. 5, 283 

YAMAGUCHI, M. (ed.}: Recent Advances on the Lacrimal 
System, 127 

ZADUNAISKY, J. A., and DAVSON, H. 
Topics in Eye Research, 128 


C k 
Canal of Schlemm, open-angle glaucoma, histologie study, 88 


geds.) Current 





Canaliculus, intubation, dacrycystorhinostomy, combined, 513 
Carcinoma, basal cell, eyelid, surgical management, 726 
osteoblastic, prostate, metastatic, orbit, 648 es 
Carotid artery, external, cavernous sinus, fistula, infant, 351 ` 
Cataract, congenital, monocular, neonatal surgery, 559 
senile lens, diabetes, population study, 381 
surgery, filtering bleb, repair, 794 
Cerebral palsy, dyskinetic strabismus, 652 
Children, lens, dislocation, surgical correction, 106 
Cholinesterase, serum level, echothiophate iodide therapy, 530 
Choroid, neovascularization, experimental, electron micros- 
copy, 433 
morphology, fluorescein angiography, light microscopy, 
7 
ocular toxoplasmosis, 318 
pathologic myopia, 177 
Choroiditis, multifocal, presumed ocular histoplasmosis, long- 
term course, 750 
aa er oe syndrome, conjunctiva, inflammation, amyloido- 
sis, foe 
Coats’ disease, Cornelia de Lange syndrome, 607 0-0... 
Compound 48/80, ocular allergy, mast-cell degranulation, 226 
Cone, pigment, density, kinetics, acute posterior multifocal 
placoid pigment epitheliopathy, 465 
Conjunctiva, epithelium, hyperplasia, granular cell tumor, 234 
inflammation, amyloidosis, Ohare Stance syndrome, 216 
secretory component, fixation techniques, 789 
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Conjunctivitis, giant papillary, keratoplasty, 239 
vernal, giant papillary, contact lens, mast cell, degranulated, 
histamine level, 71 
CONTACT LENS, amblyopia, myopia, anisometropia, 484 
biconcave, vitreous surgery, 611 
blepharoptosis, acquired, 634 
conjunctivitis, mast cell, degranulated, histamine level, 71 
hydrophilic, fungal growth, 630 
laser iridotomy, corneal burns, prevention, 534 
Sattler’s veil, origins, 51 
CORN EA, blood group antigens, immunoperoxidase staining, 
46 
burns, laser iridotomy, soft contact lens, 534 
lacerated, transplantation, 721 
pigmented line, Salzmann’s nodular degeneration, 677 
toxicity, cytarabine, systemic, 500 
ulcer, herpes simplex, measles, 796 
keratomycosis, miconazole, 622 
Cornelia de Lange syndrome, Coats’ disease, 607 
Correction: Retrolental fibroplasia and the retinal vasculature 
(90:435, 1950}, 427 
Correction: Treatment of macular subretinal neovascularization 
with the red-light krypton laser in presumed ocular histo- 
plasmosis syndrome, by Yassur, Y., Gilad, E., and Ben-Sira, 


i, 552 
CORRES PON DENCE 
Acquired cyclic esotropia in an adult eye, by Metz, H. S. 
Reply b : Abel, L. A., and Troost, B. T., 804 
Centenary of Credé prophylaxis, by Rettig, P. J., 542 
Dangers of intravenously administered diazepam, by Edelen, 
W. B. O. Reply by Rosenblatt, R. M., and May, D. R., 
278 
Dangers of similar packaging, by Rumelt, M. B., 804 
Extended-wear contact lenses after corneal grafts, by Purcell, 
J. ]., Jr. Reply by Lemp, M. A., 119 
Flying and intraocular gas bubbles, by Fuller, D., 276 
Hand-held fundus cameras, by Youngson, R. M., 414 
Hereditary Fuchs dystrophy, by Sidrys, L. A. Reply by 
Maumenee, I. H, and Stark, W. J., 277 
HLA antigens in diabetic retinopathy, by Bertrams, J., and 
Spitznas, M. Reply by Barbera, J., and Ramsay, R. C., 
120 
Incision size needed for the Kelman intraocular lens, by 
Choyce, D. P. Reply by Jafe, N. S., 806 
Intraocular lens power formulas, by Fritz, K. J., 414 
Mitral valve prolapse questioned, by pnpa, L. M., 275 
Ocelusion of the central retinal vein, by Schatz, H. Reply by 
Priluck, I. A., Robertson, D. M., and Hollenhorst, 
R. W., 118 
Ocular involvement in 
Wilhelmus, K. R., 117 
An ophthalmologists reaction to his own intraocular lens 
implant, by McCannel, M. A., 114 
Organic nitrates in glaucoma, by Prywes, A. S. Reply by 
Wizemann, A. J. S., and Wizemann, V., 121 
Pharmacologic localization in Horner's syndrome, by Thomp- 
son H. §. Reply by Younge, B. R., 416 
Photoceagulation in toxoplasmic retinochoroiditis, by Rodri- 
guez, A. Reply by Brockhurst, R. J., 417 
Retinal pigment epithelial degeneration associated with leuko- 
cytic arysulfatase A deficiency—-Correction, by Weiter, 
i I. 415 
Senile lens and senile macular changes, by Dhir, S. P. Reply 
by Sperduto, R. D., and Seige D., 418 
Temporary increase in myopia after high-altitude climbing, by 
Ali, $. H., and Basu, P. K., 415 
Unilateral Rieger's anomaly, by Awan, K. J. Reply by Kauf- 
man, P. L., 543 
Cryopexy, retinal detachment, surgery, 474 
Cryptophthalinos, renal agenesis, bilateral, 737 
Cup-disk ratio, normal values, 588 
Cyclic esotropia, acquired, adult-onset, 5 
Cycloplegics, premature infant, 490 
Cytarabine, systemic, cornea, toxicity, 500 


infectious mononucleosis, by 


D 


Dacryocystorhinostomy, combined, Jones tube, canalicular intu- 
pation, 513 

Debridement, keratitis, herpetic, 323 

Demodex species, eyelid, infestation, 362 

Dermatophilus congolensis, contact lens, hydrophilic, 630 
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Dexamethasone, intraocular proliferation, 154 

Diabetes, senile lens change, population study, 381 

Dipivefrin, timolol maleate, combined safety, effectiveness, 
glaucoma, 243 

Disk, cup-disk ratio, normal values, 588 

Duane’s syndrome, adduction palsy, synergistic divergence, | 

Dyskinetic strabismus, serebal palsy, 652 l 


E 


Echothiophate iodide, long-term therapy, amylase, lipase, cho- 
linesterase, serum level, 330 
miosis, oculomotor nerve, paralysis, 373 . 
Ectropion, cicatricial, lacrimal obstruction, porphyria cutanea 
tarda, 396 
EDITORIALS 
A glimmer of hope (von Noorden, G. K.), 682 
American Ophthalmology and International 
(Keeney, A. H.}, 272 
The dilemma of the monocular driver (Keeney, A. H., and 
Garvey, J), 801 
THE JOURNAL-—~-1981 (Newell, F. W.), 412 
Which type of saline solution for soft contact lenses is best? 
(Fraunfelder, F. T., and Crout, ' RO, 540 
Yesterday's solutions are today’s problems (Spivey, B. S.) 113 
Electroretinography, pars planitis, chronic, 505 
Endophthalmitis, bacterial, vitrectomy, lensectomy, sympathet- 
ic ophthalmia, 342 
Endoseopy, orbit, surgery, 249 
surgery, intraocular, 603 
Endot aliun, cell analysis «@ftd-frame counter, 401 
Enucleation, self-inflicted? 658 
Epithelium, conjunctiva, hyperplasia, granular cell tumor, 234 
1erpesvirus, recurrence rate, 528 : 
mast cell, degranulated, conjunctivitis, contact lens, hista- 
mine level, 71 
Erythrophagocytic lymphohistiocytosis, familial, 743 
Esotropia, cyclic, acquired, adult-onset, § 
Exfoliation syndrome, aphakic eye, 111 
Extraction, ee body, endoscopy, 603 
Eyelid, carcinoma, basal cell, surgical management, 726 
closure, neonatal, axial myopia, 197 
infestation, Demodex species, 362 


F 


‘amilial erythrophagocytic lymphohistiocytosis, 743 

Fistula, external carotid-cavernous, infant, 351 

Fluorophotometry, vitreous, retrobulbar neuritis, acute, 764 

Forceps, foreign-body, all-purpose, diamond-coated, 267 

Fundus flavimaculatus, cystoid macular changes, abnormal 
Stiles-Crawford effect, 190 


G 


Genetics, albinism, oculocutaneous, mesoderm, dysgenesis, 347 
uveitis, anterior, acute, 711 
GLAUCOMA, aphakic, mannitol, renal insufficiency, 266 
congenital, goniotomy, 566 
dipivefrin, timolol maleate, combined safety, effectiveness, 
243 
open-angle, histologic study, 88 
phacolytic, retina, perivasculitis, 761 
scleritis, association, 697 
Globe, prolapse, orbital floor fracture, 253 
Glucocorticosteroid, intraocular proliferation, 184 
Gonioscopy, lens, trabeculotomy, pulsed-laser, 678 
portable, 263 
Goniotomy, glaucoma, congenital, 566 
Granular A tumor, hyperplasia, conjunctiva, 234 


Standards 


H 


Hair follicle, mite, infestation, 362 
Hamartoma, melanocytic, orbit, 357 
Hemorrhage, retina, methaqualone, overdose, 201 
Hepatitis B surface antigen, contaminated applanation tonome- 
ter, 522 
Herpes simplex keratitis, idoxuridine, liposome, 220 
measles, 796 
primary, subepithelial dendritic, 496 
ulcerative, acyclovir, debridement, 323 
Herpesvirus, epithelium, recurrence rate, 328 
Hirschberg, J., biography, 664 
HLA antigen, uveitis, anterior acute, 711 
Hydrops, keratoconus, congenital rubella syndrome, 231 
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I 


Idoxuridine, liposome, keratitis, herpes simplex, 220 
Immune response, measles, herpes simplex, keratitis, 796 
Immunoperoxidase, staining, blood group antigens, cornea, 46 
Infant, axial myopia, monocular, eyelid closure, neonatal, 197 
fistula, external carotid-cavernous, 351 
premature, cycloplegic refraction, 490 
Intraocular lens, medicolegal claims, 620 
power check, keratometer, 462 
Shearing, posterior chamber, position, 455 
Intraocular surgery, endoscope, 603 
Iris, iridotomy, laser, corneal burns, soft contact lens, 334 
pigment dispersion syndrome, electron microscopy, 573 
f J-K 
Jackson, Edward, XXXVII Memorial Lecture, Clinical and re- 
-search aspects of subtotal open-sky vitrectomy, 143 
‘Kawasaki's disease, follow-up examinations, 537 
uveitis, anterior, 535 
Keratitis, herpes simplex, idoxuridine, liposome, 220 
herpetic, acyclovir, debridement, 323 
subepithelial dendritic, herpes simplex, 496 
Keratoconus, hydrops, congenital rubella syndrome, 231 
Keratometer, intraocular lens, power check, 462 
Keratomycosis, miconazole, 622 
Keratoplasty, conjunctivitis, giant papillary, 239 
Keratoprosthesis, temporary, pars plana vitrectomy, 615 
Keratotomy, radial, incision spreader, 799 
Kidney, agenesis, bilateral, cryptophthalmos, 737 
renal insufficiency, mannitol, ic glaucoma, 266 


L A 


Lacrimal apparatus, obstruction, ectropion, cicatricial, porphy- 
ria cutanea tarda, 396 
Lacrimal gland, secretory component, fixation techniques, 789 
Laser, pulsed, trabeculotomy, gonioscopy lens, 678 
Lens, dislocation, children, surgical correction, 106 
nuclear cataract, blue-light extinction, 598 | 
pars plana lensectomy, bacterial endophthalmitis, sympathetic 
ophthalmia, 342 
senile, diabetes, population study, 381 
Lesion, ocular, mu tiple endocrine neoplasia, type Ib, 204 
Leukemia, retina, neovascularization, fiaiclerandacel 640 
Lipase, serum level, echothiophate iodide therapy, 530 
Lipid, degeneration, retinal pigment epithelium, 469 
epoi mip, drug carrier, idoxuridine, keratitis, herpes simplex, 


Lymphoprolit rative disorders, familial erythrophagocytic 
ymphohistiocytosis, 743 
M 


Macula, cystoid changes, fundus favimaculatus, abnormal 
Stiles-Crawford effect, 190 
subretinal neovascularization, presumed ocular histoplasmo- 
sis, krypton laser, 172 
Mannitol, poe ucoma, renal insufficiency, 266 
Mast cel egranulated, conjunctivitis, contact leng, histamine 
evel, 71 
deg rant abso: compound 48/80, ocular allergy, 226 
Measles, immune response, herpes simplex, keratitis, 796 
Medical history, Julius Hirschberg, 664 
Medicolegal claims, intraocular lens, implant cases, 620 
MEETINGS, CONFERENCES, SYMPOSIA 
Advisory Group of the World Health Organization's Blindness 
Prevention Program, February 1981 Meeting, 800 
American Academy of Ophthalmology-—-1980 Meeting (New- 
ell, F. W.), 269 
a Ophthalmic Pathology Conference (Ashton, N.), 
270 
International Ophthalmic Microsurgical Study Group— 
Eighth Biennial Meeting (Roper-Hall, M. J.}, 407 
The Ocular Microbiology and Immunology Group-—1980 
Meeting (Smolin, G.), 408 
Mesoderm, dysgenesis, albinism, oculocutaneous, 347 
Methaqualone, overdose, retina, hemorrhage, 201 
Miconazole, keratomycosis, 622 
Microsurgery, armrest, mobile, 403 
Miosis, echothiophate, oculomotor nerve, paralysis, 373 
Multifocal choroiditis, presumed ocular histoplasmosis, long- 
term course, 750 
Multiple endocrine neoplasia, type Hb, ocular histopathology, 
i 
ocular lesions, 204 
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Muscle, ocular, adduction palsy, synergistic divergence, 


Duane’s syndrome, 1 
Mutilation, self-inflicted, 658 
Mycobacterium tuberculosis, orbit, 644 
Myopia, amblyopia, anisometropia, contact lens, 454 
anisometropic, retina, myelinated nerve fibers, 25 
axial, monocular, eyelid closure, neonatal, 197 
pathologic, choroidal neovascularization, 177 


Neonate, glaucoma, congenital, goniotomy, 566 ~ 
surgery, cataract, congenital, monocular: 559 
Neo PPA multiple endocrine, type Ib, ocular histopathology, 
57 
ocular lesions, 204 

Neovascularization, choroid, ocular toxoplasmosis, 348 

subretinal, bilateral, pseudotumor cerebri, 312 
Neuritis, retrobulbar, acute, vitreous Huorophotometry, 764 
Nevus, blue, hamartoma, orbit, 357 


O 


OBITUARIES 
Krause, Arlington Colton (Roy, F. H.), 413 
Nordmann, F (Kinoshita, J. H.), 803 
Occlusion, amblyopia, functional, organic ocular disease, 39 
Ocular torsion, primary retinal meridians, 14 
Oculomotor nerve, paralysis, miosis, echothiophate, 373 
Open-sky vitrectomy, subtotal, 143 
Ophthalmia, sympathetic, pars plana vitrectomy, bacterial en- 
dophthalmitis, 342 
Ophthalmomyiasis interna, bilateral, 65 
Optic nerve, atrophy, syphilitic uveitis, 261 
perineuritis, syphilis, 404 
ORBIT, carcinoma, osteoblastic, metastatic, prostate, 648 
floor fracture, globe, prolapse, 253 
hamartoma, melanocytic, 357 
seminoma, testicular, metastatic, 258 
surgery, endoscope, 249 
tuberculosis, 644 
Osmolarity, tears, artificial, 781 
Osteoblastic carcinoma, prostate, metastatic, orbit, 648 


P-Q 

Pain, ocular, chronic, thermocoagulation, trigeminal ganglion, 
526 

Pars plana vitrectomy, keratoprosthesis, temporary, 615 

sympathetic ophthalmia, bacterial endo hthalinitis, 342 

Pars planitis, chronic, electrophysiologic changes, 505 

Perivasculitis, retina, phacolytic glaucoma, 761 

pH, tears, artificial, 781 

Photocoagulation, krypton laser, subretinal neovascularization, 
presumed ocular bi topla most, 172 

Photography, stereoscopic, narrow-band, green-light, peripap- 
illary retina, 774 

Pigment, cone, density, kinetics, acute posterior multifocal 
placoid pigment epitheliopathy, 465 

Pigment dispersion syndrome, electron microscopy, 573 

Pigment epithelium, massive periretinal proliferation, 76 

Platelet, retina, neovascularization, 640 

Porphyria cutanea tarda, sclerodermoid, ectropion, cicatricial, 
lacrimal obstruction, 396 

Posterior chamber, intraocular lens, Shearing, position, 458 

Presumed ocular histoplasmosis, multifocal choroiditis, long- 
term course, 750 

subretinal neovascularization, krypton laser, 172 

Proliferation, intraocular, inhibition, dexamethasone, 184 

Prostate, carcinoma, osteoblastic, metastatic, orbit, 645 

Pseu nas aeruginosa, scleritis, 706 

Pseudotumor cerebri, subretinal neovascularization, bilateral, 
312 


R 


Radiation therapy, sarcoma, reticulum cell, ocular, 480 
Refraction, cycloplegic, premature infant, 490 
Refractive optics, biconcave contact lens, vitreous surgery, 611 
Reticulum cell, sarcoma, ocular, combination therapy, 480 
RETINA, detachment, cornea, lacerated, transplantation, 721 
pigment epithelium, massive periretinal proliferation, 7 
rhegmatogenous, cryopexy, 474 
hemorrhage, methaqualone overdose, 201 
neovascularization, platelet-induced, leukemia, 640 
nerve fibers, myelinated, 25 
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RETINA (Continued) 
peripapillary, stereoscopic photography, narrow-band, green- 
light, 774 
perivaseulitis, phacolytic glaucoma, 761 
pigment epithelium, lipoidal degeneration, 469 
primary meridians, ocular torsion, 14 | 
subretinal neovascularization, bilateral, pseudotumor cerebri, 
312 
Retrobulbar neuritis, acute, vitreous fluorophotometry, 764 
Rubella, congenital, keratoconus, hydrops, 231 
r 


§ 


Salzmann’s nodular degeneration, cornea, pigmented line, 677 

Sarcoma, reticulum i ocular, combination therapy, 480 

Sattler’s veil, origins, 51 

Sclera, Ps aeruginosa, scleritis, 706 

Scleral plug, vitrectomy, 797 

Scleritis, coma, association, 697 

Secretory me ae lacrimal gland, conjunctiva, fixation tech- 
niques, 7 

Seminoma, testicular, metastatic, orbit, 258 

Sinus, cavernous, external carotid artery, fistula, infant, 351 

Slit lamp, blue-light extinction, lens, nuclear cataract, 598 

examination, bedridden patient, 264 

Sterilization, alcohol swab, 261 

Stiles-Crawford effect, fundus flavimaculatus, cystoid macular 
changes, 190 

Strabismus, dyskinetic, cerebral palsy, 652 

retina, myelinated nerve fibers, 25 

Stroma, mast cell, degranulated, conjunctivitis, contact lens, 
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Suture, intraocular, argon laser, bending, 401 
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Syphilis, optic perineuritis, 404 
uveitis, optic nerve atrophy, 261 
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Tears, artificial, pH, osmolarity, 781 
dacryocystorhinostomy, combined, 513 

Thermocoagulation, trigeminal ganglion, ocular pain, 526 

Timolol maleate, dipivefrin, combined safety, effectiveness, 
glaucoma, 243 

Tontonan appimidtion; contaminated, hepatitis B surface anti- 
gen, ji 

Toxoplasmosis, ocular, choroid, neovascularization, 318 

Trabeculotomy, pulsed-laser, gonioscopy lens, 678 

Triamcinolone acetonide, intravitreal, ek of toxicity, 785 

Trigeminal ganglion, thermocoagulation, ocular pain, 526 

Tuberculosis, orbit, 644 
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Uvea, uveitis, anterior, Kawasaki's disease, 535 
syphilitic, optic nerve, atrophy, 261 
Uveitis, anterior, acute, genetic background, 711 
Visual field, retina, peripapillary, stereoscopic photography, 
narrow-band, green-light, 774 
Vitrectomy, beam splitter, modified, 539 
open-sky, subtotal, 143 
pars plana, keratoprosthesis, temporary, 615 
scleral plug, 797 
Vitreous, fuorophotometry, retrobulbar neuritis, acute, 764 
open-sky vitrectomy, su , 143 
pars plana vitrectomy, pcterial endophthalmitis, sympathetic 
ophthalmia, 342 
surgery, optics, 611 
Vogt-Koyanagi- Harada syndrome, focal neurologic signs, patho- 
genesis, 332 
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components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS: Slight ciliary spasm with temporary reduction in visual a | and headaches. Contact allergy may i 
occur yith prolonged use. Sensitivity is infrequently observed. Retinal detachment has been reported. Lens opacities may occur with prolonged use. Systemic reactions 

are rare. DOSAGE: 2 drops in the eye(s) 3 to 4 times daily. HOW SUPPLIED: 15m! and 30m! Drop-Tainer* dispensers 
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THERES 
NOTHING ELSE 
-LIKE IT IN SIGHT. 


At Cavitron/Syntel Division, we're 
specialists Who take a great deal of 
pride. in the contributions we've 
made to ophthalmic care at every 
level... 

From instrumentation to service 
and support. 

That’s why we're especially proud 
to introduce the Cavitron Horizon 
Argon Laser Photocoagulator. 

There's nothing like it in sight. 

First, we began with the best elec- 
tronic package available, a 
even better. 


Next, we designed the only laser sys- 
wf tem that's parfocal at every spot size. 


This means maximum laser energy 


is always coincident with the slit lamp 


point of focus. For easier, more 


` accurate beam presentation to the 


treatment site. 

Then we provided special safety 
and convenience features. For ex- 
ample, while other systems are still 


made it 


using analog panel meters, ours is 
digital. So there’s no guessing about 
what power is being delivered. Plus, 
it's much easier to read. 

And so is Our neat, lighted control 
panel that facilitates control and adjust- 
ment in a darkened treatment room. 

The result...the most advanced 
laser system you'll find. And the 
easiest, most reliable you can use. 

It's what you'd expect from the 
people who developed the Cavitron/ 
Kelman® PHACO-EMULSIFIER* 
aspirator. 

Your work is too important to 
settle for less. 

The Horizon. For more information, 
including a new brochure, just contact 
Cavitron/Syntel Division, U.S.A. 
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CAVITRON/SYNTEL DIVISION 


1902 MCGAW AVENUE, IRVINE, CA 92714 


TOLL-FREE: 800/854-0155 
IN CALIFORNIA: 714/557-5900 
TELEX: 68-5586 
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red eye relief within 
he Comfort Zone 


hree key variables affect the degree of comfort—or lack of it—a 
vatient enjoys in any ocular formulation: its measure of tonicity, pH, 
and viscosity. 


Degest 2: formulated for comfort 

O insure soothing patient comfort, Barnes-Hind” formulated an ocular 
tecongestant to fit within the center of this Comfort Zone: Degest 2 

5 isotonic (0.85%- 095% NaCI equivalent); is lightly buffered for 
botimum stability (DH 61- 6.3); and has a viscosity of 2—7cS. 


ith a lubricating base 
he Barnes-Hind Comfort’ vehicle actually helps prevent 
orneal drying, while prolonging drug contact time. 


or fast-acting, long-lasting relief 
egest 2 contains naphazoline hydro- 
hloride, the superior, effective__ 
asoconstrictor. 
rom all types of minor 

e irritation 
moke, smog, swimming, 
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GENOPTI 


gentamen sulle USP 


The newest addition to our 
complete anti-infective line. 





Effective Safe 


"= Broad spectrum of activity = Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
a As effective as the mixture of polymyxin B! 


neomycin, bacitracin and 
polymyxin B! 





Available in 5 ml solution and 3.5 gm ointment. 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 
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Genoptic™ (gentamicin sulfate U S.P) Sterile Ophthalmic Solution — S.0.P * Sterile Ophthalmic Ointment. Each ml 
r gram contains gentamicin sulfate equivalent to 3.0 mg gentamicin 
DESCRIPTION: Gentamicin sulfate is a water-soluble antibiotic of the aminoglycoside group active against a wide 
Variety of pathogenic gram-negative and gram-positive bacteria. GENOPTIC Sterile Ophthalmic Solution is a sterile, 
iqueous solution buffered to approximately pH 7 for use in the eye. Each mi contains gentamicin sulfate (equiva- 
lent to 3.0 mg gentamicin). disodium phosphate. monosodium phosphate. sodium chloride. and benzalkonium 
chloride as a preservative GENOPTIC §.0.P.* Ophthalmic Ointment is a sterile ointment. each gram containing genta- 
micin sulfate (equivalent to 3.0 mg gentamicin) in a bland base of white petrolatum, with methylparaben and 
propylparaben as preservatives INDICATIONS: GENOPTIC Sterile Ophthalmic Solution and Ointment are indicated in 
the topical treatment of infections of the external eye and its adnexa caused by susceptible bacteria. Such infec- 
tions embrace conjunctivitis. keratitis and keratoconjunctivitis. corneal ulcers. blepharitis and blepharocon- 
junctivitis. acute meibomianitis and dacryocystitis CONTRAINDICATIONS: GENOPTIC Sterile Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to any of the components. WARNINGS: 
GENOPTIC Sterile Ophthalmic Solution is not for injection It should never be injected subconjunctivally. nor should it 
be directly introduced into the anterior chamber of the eye PRECAUTIONS: Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible organisms. such as fungi. Should this occur. or if irritation or 
hypersensitivity to any component of the drug develops. discontinue use of the preparation and institute appro- 
priate therapy. Ophthalmic ointments may retard corneal healing ADVERSE REACTIONS: Transient irritation has 
been reported with the use of GENOPTIC Sterile Ophthalmic Solution. Occasional burning or stinging may occur with 
the use of GENOPTIC S.0.P." Sterile AE re SAGE AND ADMINISTRATION: GENOPTIC Sterile Ophthalmic 
€ al 


Solution: Instill one or two drops into.t a i 6 y four hours. In severe infections. dosage may be 
increased to as much as two drops oncKEeVe Jt duy GENOPNC S.0.P." Sterile Ophthalmic Ointment: Apply a small 








i amount to the affected eye two to preeNinësa-day HOW SUPPLIED: GENOPTIC Sterile Ophthalmic Solution is avail- &® 
Allergan Pharmaceuticals, Inc. able in5 ml plastic dropper bottles Store aways om neal GENOPTIC S.0.P." Sterile Ophthalmic Ointment is available 
Irvine, California 92713 in 3.5 gm tubes. Store away trof Regt. / “ty p 
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Ocutome Il... 
Superior for I/A, too 


The Ocutome II is not only the most advanced intraocular 
tissue suction-cutter, it’s also the best irrigation/aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome || delivers fully variable suction 
from O to your pre-set maximum. The required precision for 
safe and successful cortical aspiration during extracapsular 
cataract extraction prior to IOL implant is available at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
system, the Ocutome II can function as your primary I/A 
instrument. And you receive the world’s leading suction/cutter, 
all in one versatile, compact unit. 
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McINTYRE COAXIAL CANNULA SYSTEM 








O I'd like more details on the I/A Physician 
capabilities of the Ocutome | 
i Hospital 
Please have a representative call 





Address 








O Please add my name to the 
Ocutome/Fragmatome Newsletter City State Zip 
mailing list 

















Telephone 
O Please send a current listing of future Clip and mail to: Cooper Medical 
Ocutome educational workshops 600 McCormick Street 
San Leandro, CA 94577 
C ES RR es a eo Eee Ee es es o eee ees e 
COOPER MEDICAL stome® II microsurgical syster 
600 McCormick Street dive “staph ete ae . s 
San Leandro, CA 94577 A AES E 
In Califomia call: (445) 568-6800 
Continental U.S. (800) 227-0591 (toll-free) ©1980. Cooper Medical Devices Corp 





Canon proudly introduces 


The World's First 60 Degree 
Wide Angle Fundus Camera 


THE CANON CF-60Z FLUORESCEIN FUNDUS CAMERA 
‘ 3} ' a A $ NZE K NT N ž E S 












We invite you to see a demonstration of this new, advanced 
technology fundus camera...a camera which offers a full, 60° wide 
angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60° horizontal and 45° ver- 
tical angles. 

e Zoom magnification from 1.7x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 


CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 
Industrial Div.: Waddon House, Stafford Rd., Croydon, England 01/680-7700 


CANON AMSTERDAM N.V. 





Industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 
CANON INC. l 
53, Imaikami-Machi, Nakaharu-Ku, Kawasaki, 211 Japan 044/733-6111 
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MOLOGY 


VITREOUS SURGERY 3 


By Ronald G. Michels, M.D. 


In this generously-illustrated and timely 
volume, Dr. Michels, a foremost authority 
on the subject, explores the instrumenta- 
tion, techniques, principles, and applica- 
tions of vitreous surgery. The author 
summarizes the world's literature on the 
subject and details the surgical techniques 
he prefers as well as the results and compli- 
cations that are encountered. Topics 
include: 

e gmbryology, anatomy, biochemistry, 

sand pathophysiology 

® historical development 

è instrumentation 

è preoperative evaluation 

è surgical objectives and techniques 

® indications and results 

e postoperative management and 
complications 
summary and perspective 
1981. 472 pages, 969 illustrations. Price, 
$67.50. 


Fig. 5-14. Pars plana and limbal incisions are com- 
bined to facilitate bimanual, bipolar diathermy to 
treat vascularized pupillary membrane before exci- 
sion with vitrectomy instrument. Vascuilarized tissue is 
positioned between instrument tips, which serve as 
electrodes to conduct diathermy current. 


Your source for newtechniques.. . 


MOSBY 





OPHTHALMOLOGY 


REFERENCES 
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CURRENT CONCEPTS IN 
CATARACT SURGERY: 


Selected Proceedings of the Sixth 
Biennial Cataract Surgical Congress 


Edited by Jared M. Emery, M.D., F.A.C.S. 
and Adrienne C. Jacobson, B.A.; with 32 
contributors. 


è material from the Sixth Biennial Cataract Surgi- 
cal Congress 

è leaders in the field 

e wide range of topics: anesthesia, intracapsular 
cataract extraction, pseudophakic keratoplias- 
ty, opacified posterior capsule, cystoid macu- 
lar edema, retinal detachment, and much more 

e offen widely disparate views about the man- 
agement of the cataract patient — giving you 
an excellent overview of key fopics 

1981. 480 pages, 420 illustrations. Price, $62.50. 


New 3rd Edition! 


PTOSIS 


By Crowell Beard, M.D. 


e material on aponeurotic surgery in “Standard 
Ptosis Procedures” $ 

è a timely consideration of Muller's sympathetic 
muscle — both anatomically and surgically 

è the latest surgical procedures, including total 
superior rectus transplant and Small’s “A-frame” 
method in the chapter, “New Ptosis Procedures” 

è illustrations by Joan Esperson Weddell 

sep Approx. 320 pages, 927 illustrations. About 
2.00. 


I] 





Fig. 109-1C, Iris suture lens with double loop dislocation 
and lens completely rotated. Lens is hanging by thin strand 
of iris and swings back and forth into vitreous. This is very 
difficult to repair. This lens was removed and replaced with 
Choyce-type lens. 








Fig. 13-20. A, Sever unilateral “congenital” ptosis. B, 
Apparent good result by fascia lata brow suspension. 
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New 3rd Edition! 


CATARACT SURGERY AND 





ITS COMPLICATIONS 


By Norman S. Jaffe, M.D., F.A.C.S., F.1.C.S. 


On the previous edition: “This book should be in 
the hands of every ophthalmologist who does 
cataract operations. It is one of the best ophthal- 
mologic books that has recently appeared on 
the market and it will remain a credit to the 
author.” 

(ARCHIVES OF OPHTHALMOLOGY) 


This new edition of a classic volume will bring you 
up-to-date with the latest advances in cataract 
surgery. You'll find revised material on wound 
healing, surgical technique, postoperative astig- 
matism, intradcular lens implants and endoph- 
thalmitis. Chapter highlights include: 

® surgical technique 

èe pseudophakos 

è keratomileusis and keratophakia 
1981. 624 pages, 779 illustrations. Price, $69.50. 


Fig. 11-7. A, Collapse of globe after operative loss of vitreous. 
Angle of anterior chamber is closed by iris, which is pushed up 
from below. B, Application of Flieringa ring maintains shape of 
globe. Iris tends to fall back posteriorly as vitreous is removed, 
thus keeping angle open at all times. 
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S) POSIUM ON MEDICAL 





AND SURGICAL DISEASES 


E CORNEA 


Transactions of the New Orleans Academy of Ophthalmology 
By The New Orleans Academy of Ophthalmology; with 9 contributors. 





in one comprehensive book, nine prominent 
ophthalmologists bring you the essence of the 
4979 Symposium on Medical and Surgical Dis- 
eases of the Cornea. From basic science to the 
most advanced techniques in use, this book 
incorporates both the medical and surgical 
aspects of corneal disease. The Dook: 
è includes more than 600 excelent illustrations 
è discusses anatomy, common ocular prob- 
lems, new concepts, specific treatments, and 
practical guidelines for management 
e features expert panel discussions on impor- 
tant current topics 
® explores such important advances as extend- 
ed wear contact lenses, the concept of 
orthokeratology, combined keratoplasty 
techniques, and keratomileusis with an excit- 
ing discussion by the technique’s developer 
1980. 658 pages, 603 Illustrations. Price, $72.50. 


MOSBY 


TIMES MIRROR 
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DIABETIC 
RETINOPATHY 


Clinical Evaluation and 
Management 


By Francis A. L’Esperance, Jr., M.D. 
and William A. James, Jr., M. D. s with 
4 contributors. 


e thoroughly explores one of the leading 
causes of blindness 

e covers not only the epidemiology and 
classification of the disease but also its 
pathology and pathogenesis 

e focuses on diagnosis and therapy, stress- 
ing photocoagulation and vitrectomy 

e discusses medical treatment and pituitary 
ablation 

1981. 304 pages, 263 illustrations. Price, 

$44.50. 


New Volume II! 


ADVANCED 
TECHNIQUES IN 
OPHTHALMIC 
MICROSURGERY: 


Corneal Surgery 
By Louis J. Girard, B.S., M.D., F.A.C.S. 


® a book devoted solely to corneal surgery 
illustrated by stereo photography taken 
through the surgical microscope 

® postoperative illustrations are presented 
by stereo photographs taken through the 
slit lamp biomicroscope 

1981. 319 pages, 442 illustrations, 133 line 

drawings, 350 stereoscopic views. Price, 

$82.50. 


New Volume X! NEU RO- 
OPHTHALMOL- 
OGY 


in Memory of Dr. Frank B. Walsh. 
Edited by Joel S. Glaser, M.D.; with 28 con- 
tributors. 1980. 253 pages, 118 illustrations. 
Price, $45.00. 


New 7th aition! ADLER’S 
PHYSIOLOGY OF 
THE EYE: 


Clinical Application Edited by Robert 
A. Moses, M.D.; with 20 contributors. 
1981. 750 pages, 843 illustrations. Price, 
$41.00. 


New and Edition VISUAL 
OPTICS AND 
REFRACTION: 


A Clinical Approach By David D. 
Michaels, M.D. 1980. 758 pages, 573 illustra- 
tions. Price, $59.50. 








Prices subject to change 


SAVE TIME! SAVE MONEY! 
CALL TOLL-FREE 
800-345-8501 


(In Pennsyivania, please call 1-800-662-5180) 


Operator 15 will take your order 24 hours a day, 7 


days a week. 


MOSBY 


TIMES MIRROR 
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NEOSPORIN NEOSPORIN 
Ophthalmic Ophthalmic 
Solution Sterile Ointment Sterile 
(Polymyxin B- (Polymyxin B- 


Neomycin- Gramicidin) | Bacitracin— Neomycin) 
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ra Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome North Carolina 27709 


See adjacent page for brief summary of prescribing information. 
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NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® 
(Polymyxin B Sulfate) 5,000 units, 
neomycin sulfate 2.5 mg (equivalent 
to 1.75 mg neomycin base), grami- 
cidin 0.025 mg. Vehicle contains 
alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive in- 
gredients propylene glycol, poly- 
oxyethylene polyoxypropylene 
compound, sodium chloride and 





purified water. 


NEOSPORIN 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® 
(Polymyxin B Sulfate) 5,000 units, 
bacitracin zine 400 units, neomycin 
sulfate 5 mg (equivalent to 3.5 mg 
neomycin base), special white 
petrolatum qs. 

Brief Disclosure below applies to 
the solution and ointment. 
INDICATIONS: For the short-term 
treatment of superficial external 
ocular infections caused by organ- 
isms susceptible to one or more of 
the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons 
who have shown sensitivity to any 
of the components. 


WARNINGS: 

Prolonged use may result in over- 
growth of nonsusceptible organ- 
isms. Ophthalmic Ointment may 
retard corneal healing. 


PRECAUTIONS: 

Culture and susceptibility testing 
should be performed during treat- 
ment. 

Allergic cross-reactions may 
occur which could prevent the use 
of any or all of the following anti- 
biotics for the treatment of future 
infections: kanamycin, paromo- 
mycin, streptomycin, and possibly 
gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the 
current literature indicate an in- 
crease in the prevalence of persons 
allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


Burroughs Wellcome Co. 
aval Research Triangle Park 
Wellcome North Carolina 27709 





Announcement of the 


TWENTY-FIRST ANNUAL 
INSTRUCTIONAL COURSE 
IN CONTACT LENS FITTING 













APRIL 2-5, 1981 
Fairmont Hotel, New Orleans 







Sponsored by 
THE RUDOLPH ELLENDER 


MEDICAL FOUNDATION 


in conjunction with 


THE LOUISIANA STATE 


UNIVERSITY EYE CENTER 
Endorsed by 
THE CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS 
A.M.A. Approved as Continuing Medical 
Education Program 
(Eighteen Hours Credit in Category |) 


FACULTY: 
Jos A. Baldone, M.D. Keith Morgan, M.D. 
Perry S. Binder, M.D., Rise D. Ochsnser, M.D. 
Oliver H. Dabezies, Jr., M.D. Aran Safir, M.D. 
Miles H. Friedlander, M.D. Whitney G. Sampson, M.D. 
Jack Hartstein, M.D. Harold A. Stein, M.D., 
Richard J. Hesse, M.D. Col. Thomas Tredici, M.D. 
George H. Jones, M.D. Nancy J. Wagner, M.D. 
Herbert E. Kaufman, M.D. Louis A. Wilson, M.D. 


CALL FOR FREE PAPERS © MINUTES) 
ABSTRACT DEADLINE MARCH 15, 1981 


TOPICS: 
Pre-Course Lecture: 
VERY BASICS OF CONTACT LENS FITTING 
Thursday April 2, Noon-5:00 


PRIMARILY HARD CONTACT LENS FITTING 
Friday April 3, 8:00-4:00 
PRIMARILY SOFT CONTACT LENS FITTING 
Saturday April 4, 8:00-4:00 

1. REFRACTIVE KERATOPLASTY RADIAL 

KERATOTOMY, INTRA-OCULAR LENSES, AND 
SPECIAL CONTACT LENS FITTINGS 
2. HARD CONTACT LENS MODIFICATIONS 
(Limited to 36 registrants) 

Sunday April 5, 9:00-Noon (Either #1 or #2) 








































TUITION: 
$250 Contact Lens Course ($125 for residents’) 
"(With letter from Chairman of Department) 
“For further information contact: 

Ms. Adrienne Miester 

136 So. Roman Street 
New Orleans 70112 U.S.A. 
(504) 568-6700 


This program honors Jack Hartstein, M.D., 
for his 10 years of dedication and service 










: intermedics 
Intraocular Inc. 


Caution: Investigational Device Limited by United States Law to Investigational Use. 


“e 





Intermedics Intraocular Inc.... 


Meeting the challenge 
of the intraocular lens age 





Better Service to You 


We offer the broadest 
range of styles and pow- 
ers available. The Inter- 
medics video library is 
available for continuing 
education and knowledge- a 
able field specialists pro- f 
vide personal attention |) S 

and technical support. In F 

addition, a complete in- S 
ventory allows immediate MEE 
shipment of your order. 


Better by Design ` 

Intermedics has met the challenge 
of the new age of intraocular lenses. 
Thorough testing of every aspect 
of design is conducted by our staff 
of polymer scientists and engi- 
neers. Special custom-made test- 
ing equipment is used to assure 
that loop support systems, optical 
components and manufacturing 
methodology meet the highest 
clinical demands. The result 
means performance-proven intra- 
ocular lenses. 


Better Quality 


Exacting attention to detail assures you and 
your patient of consistent, dependable lenses. 
All lenses are lathe-cut and meticulously 
hand finished by skilled craftsmen. Our state- 
of-the art drilling, loop forming, polishing and 
optical standards lead the industry. The result 
means you can depend on our quality—every 
time. 


< - H 
The result means we have For detailed information, call (800) 423-4866.In MÙ) Intermedics 


what you need now. California, call (800) 362-7050. 


Intraocular Inc. 
169 N. Halstead Street 
Pasadena, CA 91107 


Better by Design means Intermedics Intra- 
7-1845 ocular—your single source for all IOL needs. 


Photo Slit Lamp 
a Great Slit Lamp. 


Is First 


t—— 


Topcon’s unique SL-5D offers you the bestoftwo the SL-5D is. compact enough to rest easily on 

worlds:-a slit lamp of both true clinical quality your ophthalmic stand. And the camera's -7 

and uncompromising tucked neatly under the. ~ 

photographic capabilities. oculars so it never gets in- 
You can purchase the the way of the slit lamp 

SL-5D as an unexcelled r function. Ask your Topcón:: 

basic clinical instrument F distributor for more details, 

and add the photographic Or contact us at Topcon. 

attachment at a later E- 

date. Or buy it as a fully- 

equipped photo slit lamp 

today, complete with auto 

winder and adjustable 

background illuminator. 

The optional accessories 

include a unique split- 

frame stereo photography 

adapter, observation tube, 


measuring eyepieces, eee SL- 5D 


and popular applanation 


tonometers which canbe | ~<a “i E i Photographic 


easily added at any time. 


Impeccably designed, i Slit Lamp. 


LLO eel. 


A New World of Precision Optics. 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 (201) 261-9450 





The ANGIOCHART’by ABP 


... ne Fluorescein Professionals... 


Let us introduce you to 
“The ANGIOCHART System” 


m Custom processing 


so. & printing. 

- | A full study print positive 
p. = on paper. 
: i A full study print positive 





on film for backlight 
VIEWING. 
The ANGIOCHART— 
12 3%" x 4” photographic 
prints depicting early, 
mid & late phases 
: mounted sequentially. 
© 1980 





The ANGIOCHART System will... 


m Keep all photographic records in one easy to file chart. 
wm Ease interpretation with the enlargement series. 

@ Simplify longitudinal studies. 

Ææ Aid in explaining diagnosis to patient. 


The ANGIOCHART is... 


m Available by direct mail. 
Æ All studies will be returned first class mail On same day as receipt. 


Call or write for a sample ANGIOCHART or information about our other 
photographic services. 





ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY, INC. 
6601 EAST 22ND STREET @ SUITE1 @ TUCSON, ARIZONA 85710 = 602-790-0661 


Grieshaber 








ULTRASHARP ain 








Microsurgery 


A fresh edge every time, 
and always Grieshaber sharp. 


uU y 





V Q 
S 2A 
= = 


an J a 
“ jj A 
Handfinished, lightweight, sterile, ready 
to use, disposable. Now available directly 


from Grieshaber in the U.S. Write or call for 
ordering information. 


Ganeshabers.Co. 


1056 Trenton Rd., PO. Box 807, Fallsington, PA 19054 
Telephone (215) 547-7676 


Grieshaber is here! 








p14 3!) 


Not just a promise. 


-DANGen 
POSSIALE EXPLOSION HAZARG 
FE USED in THE 


PRESENCE OF 
FLAMMABLE ANESTHETICS 


$ 
m fe. e Pes 
Chey ciara 
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This PHACO-EMULSIFIER aspirator 
is aclinically-proven performer... 
not just a promise. 


Our track record with the Cavitron/ 
Kelman® PHACO-EMULSIFIER® 
aspirator has put us in an enviable 
position. 

So from time to time, somewhat 
similar systems appear that hope to 
capitalize on our success. 

Frankly, they never even come 
close. Because they don’t realize 
what a tough act we are to follow. 

Or that it takes considerably more 
than seemingly adequate equipment 
to meet the exacting demands of 
KPE and anterior vitrectomy 
procedures. 

First, it takes a vast amount . 
of expertise. 

Ours comes from more than a 
decade of research and clinical 
application, plus experience gained 
from over 300,000 procedures at 
hundreds of medical centers 
throughout the world. 

And even more, it takes a total 
program of concerned, very special- 
ized support. Ours includes: 

e On-site, personalized equip- 
ment installation, orientation, and 
instruction for your staff. 

¢ World-wide surgical training 
courses, with technique training by 
ophthalmic surgeons, lab experi- 
ence and use of operating micro- 
scopes, films, video tape and 
discussion groups. 

e At your request, our experts 
will be with you at your initial KPE 
surgical experience. 

e Plus, follow-up seminars. And 
our newsletter keeps you current 
with the latest updates in ophthal- 
mic trends and techniques. 

e A dedicated team of field 
service specialists for prompt, 
knowledgeable assistance. 


*Tyyek® spunbonded olefin— 
registered trademark of E.I. DuPont. 





IOL's and KPE. 
Working together 


from start to finish. 


Extracapsular procedures offer 
your patients all the advantages of 
the newest posterior chamber intra- 
ocular lenses. These include smaller 
incisions. A quicker convalescence. 
And the patient advantages of 

the posterior chamber implant itself 
with an intact posterior capsule. 





And now, 
to complete the system, 
the sterile UNIPAK” kit. 





Everything you need for your 
PHACO-EMULSIFIER aspirator 
is in one, handy UNIPAK kit. 

And now, UNIPAK kits are 
sterile...including ultrasonic tip 
and intraocular irrigating solutions. 

This is the only tubing set 
designed specifically for the KPE 
technique. And our sterile sets 
have improved fluidics, built-in 
reflux bulb, and color-coded fittings. 
Plus, safe, easy-opening Tyvek** 
packaging that’s resistant to mois- 
ture and won't accidentally tear. 

Sterile UNIPAK kits. Ready-to- 
go...right when you need them. 

Cavitron/Syntel Division. For 
proven past performance. Not 
just promises. 

For more information on our 
PHACO-EMULSIFIER aspirator, 
or a catalog describing all the KPE 
courses available, just contact 
your Cavitron/Syntel Division 
representative. 


Your work is too important to 
settle for less. 





CAVITRON/SYNTEL DIVISION 
1902 MCGAW AVENUE 

IRVINE. CA 92714 

TOLL-FREE: 800/854-0155 

IN CALIFORNIA: 714/557-5900 
TELEX: 68-5586 


Fisons 
Retinal Detachment Surgery 


Editor 
A. Lim Sew Ming, Singapore 


VIII + 88 p., 87 fig. (79 in colour), 





Book Review from ‘British Medical Journal’ 


bound. 1978 ‘This is a very good book because it has a clear purpose which 
eee 78 TI DM 93.— / it fulfils admirably. That purpose is to supply a practical guide 

s i to the management of retinal detachment. It is clearly written 
US $ 46.75 in a concise form with many short headings so that specific 
ISBN 3—8055—2862—0 points can easily be discovered. Many excellent colour illustra- 
Distributed in Asia and Austral- tions and relevant diagrams are so well integrated with the 
asia exclusively by textthat the information imparted is more practical than found 
P.G. Medical Books, Singapore in many longer books ...’ 





Practical 
Ophthalmic Microsurgery 


A. Lim Sew Ming, Singapore In view of the superior results achieved through its use, the 
A operating microscope is attracting growing interest among 

Vill É 88 e 83 oo 70 surgeons in a range of fields. This monograph provides the first 
re oro J complete guide to the basic techniques necessary for a quick 
or 23 50 a adaptation of the operating microscope and adjustment to its 
ISBN 3 oa 3036—6 use. The author draws upon his extensive experience as both 
= = a a teacher and microsurgeon to acquaint the reader with com- 
Distributed in Asia mon problems and guide him through these basic techniques. 
(with the exception of Japan) With its comprehensive nature and strong practical orientation, 
and Australasia exclusively by this work answers a long-standing need of surgeons who have 
P.G. Medical Books, Singapore had difficulties adjusting to the operating microscope or re- 


quire a precise introduction to its use. 


KARGER 


Basel - Munchen - Paris 
London - New York - Sydney 











Order Form 


___copy/ies: Fison’s Retinal Detachment Surgery. ISBN 3—8055—2862—0 
___copy/ies: Practical Ophthalmic Microsurgery. ISBN 3—8055—3036—6 


LJ check enclosed O please invoice 


Name e 


Address 








City/Postal code 








Please send this order form to your bookseller or to: t 
S. Karger Publishers, Inc., 150 Fifth Avenue, Suite 1103, New York, NY 10011 (USA) j 
P.G. Medical Books, 505—508 Mt. Elizabeth Medical Centre, Mt. Elizabeth, Singapore 0922 . 
S. Karger AG, Allischwilerstrasse 10, CH—4009 Base! (Switzerland) . 


INTRODUCING 


Model PF-3 
J. Shock Phaco Fragmentation Unit . 








for extracapsular cataract extraction 
through the limbus or pars plana 
prior to posterior vitrectomy 


CAPABILITIES 


This new model has significant modifications which, 
together with the outstanding features of the original 
J. Shock fragmentation unit, make it one of the finest, 
most efficient and convenient instrumentations for 


extracapsular cataract removal through the pars plana 
or limbus. 


It employs ultrasonic vibration to break up lenses of 
hardness up to 4+. Its hollow titanium needle per- 
mits irrigation of the site to flush out the fragmented 
particles either past the needle or through it. The 
transducer unit that delivers the ultrasonic vibrations 
requires a minimum of adjustments by the surgeon 
but provides for variations in power or frequency 
when desired. It has Underwriters Laboratories 


approval ‘and uses standard 110 or 220 AC current, 
50-60 Hertz. 


Hand-held instrument is small, light, and holds a 

19-gauge or 20-gauge needle. Needles can be supplied 
in 20mm or greater length, and are quickly and easily 
interchanged. Three hand pieces with needles are 
supplied with the unit. 


UL Approved 


EFFICIENT « SIMPLE « SAFE ° 


EASY TO USE 
LOW INVESTMENT COST ° 


LOW OPERATING COST 


For More Information Call or Write... 


UNITED SONICS, INC. 
22 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11735. Tel, (516) 249-4840 








MODEL 101K 


MODEL 101 


MODEL 


101 


SHEARING 


Beginning with the introduction 
of the IOLAB Model 101 lens 
in 1977, a surge of interest 
has developed among 
ophthalmologists for posi- 
tioning intraocular lenses in 
the posterior chamber. 


The IOLAB Model 101 was 
introduced to the profession 
after extensive studies by 
Steven P. Shearing, M.D., of 
Las Vegas, Nevada, the 
surgeon-designer, and |OLAB’s 


is careful preparation 
resulted in a high rate of 
acceptance. More than 20,00 
IOLAB Model 101 (Shearing) 
lenses have been implanted 
by America’s ophthalmic 
surgeons to date, and the 


Model 101 is the most pre- 
ferred posterior chamber lens 
today. 


MODEL 101 


13mm. 
MODEL 101B 

blue loops 
MODEL 101K 

offers a 10° lo 


provides 
greater 


2mm overall dimension with 
6mm optic. 


IOLAB Corporation 
861 Village Oaks Dr. 
Covina, CA 91724 


Telephone: 213-915-7681 

Toll Free: 800-423-3939 

Toll Free in California: 
CORPORATION 800-362-7006 


CAUTION: 
Investigational device. Limited by Federal 
law to investigational use. 
The safety and efficacy of intraocular lenses 
is not yet established. 
IOLAB Corporation 1980 
1005 
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CORTISPORIN 


iphthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 


The choice ophthalmic 


Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
preparation, Cortisporin® spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which coverage at lower cost than 
act against susceptible 
bacterial pathogens 


CORTISPORIN 


(polymyxin B-bacitracin-neomycin- 
hydrocortisone) 

Patients also find relief 

from high cost. The two 


sterile forms provide con- 
venient day and night 


most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 


IRTISPORIN® Ophthalmic Suspension Sterile 

ilymyxin B—Neomycin—Hydrocortisone) 

th cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
fate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
i), thimerosal (preservative), 0.001%. 

> vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 


arate, liquid petrolatum, polyoxyl 40 stearate, propylene glycol and purified 
ter. 


W SUPPLIED: Bottle of 5 cc with Sterile Dropper 


IRTISPORIN® Ophthalmic Ointment Sterile 
ilymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


ch gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
citracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
omycin base), hydrocortisone 10 mg (1%), special white petrolatum qs. 


)W SUPPLIED: Tube of % oz with ophthalmic tip. 


‘INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye due to organisms sensitive to the antibiotic ingredients of 
the drugs and when the anti-inflammatory action of the hydrocortisone is 
indicated as ig nonpurulent bacterial, allergic, vernal and phlyctenular 
conjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 
operative or acne rosacea keratitis; superficial chemical and thermal 
burns of the cornea. 

Final classification of the less-than-effective indications requires 
further investigation. 





CONTRAINDICATIONS: These products are contraindicated in acute puru- 
lent conjunctivitis and blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varicella; 
and conditions involving the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown hypersensitivity to any of 
their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may 
result in glaucoma with possible damage of the optic nerves, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from ocular tissues. It is 
advisable that intraocular pressure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has been known to occur with the 
use of topical steroids. As with any antibiotic preparation, prolonged use may 
result in the overgrowth of nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind —— 


Complete literature available on reqwest dram Profes ional Services 
Dept. PML. zs Baa | 


Burroughs Wellcome Co: “ T3 
Research Triangle 5 | 
North Carolina 27708 `, \ on CO 
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Utility...Class...Style 











Rodenstock’s versatile Instrument @ Modular construction to better 

Carriers feature: | adapt to the individual . 

@ Telescopic sliding tables which practitioner's needs. 
accommodate 2 to 3 individual e Wide assortment of colors 
instruments. g available for the Combiplan and 

@ Column mounts for an additional Combistyle to meet your 
two to three instruments. requirements. 

Q, 
ae 























— 


Combina III 
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= ‘ è Adaptable to instruments To order, or for complete 
| of other manufacturers. information, call toll free 
@ Unique, convenient (800) 237-5906. In Florida, 
8 accommodation of trial call collect (813) 443-2606. 
4 E lens sets. Coburn Professional 

>) Si @ Numerous space and labor Products Division, 
i Me l saving devices to facilitate 1375 South Ft. Harrison, 
eë. iù | patient examination (e) Clearwater, Fla. 33516. 


Combiplan 











-Aa —— Combistyle 
Bir 





FINALLY A FRANKLIN 
YOU DON’T HAVE TO HATE 


62mm Executive 


oN ATAT a 

\ 
\ f \ 
CE w ; x a 


63mm Full Seg bifocal 








geometric center 


near OC inset 3mm 


correct optics built-in 


THE SOLA E-LINE 


Franklin bifocals. They’ve been 
America’s most troublesome lens. 
And with good reason. Franklins 
have been optically terrible, hard 
to dispense, a pain to process and 
expensive to boot. Without seg 


decentration, you normally had to 


choose between correct near or 
correct distance with unwanted 
prism either way. 

Until the Sola E-Line. 
Correct Centering for 
Both Distance and Near 

The Sola E-Line is the only 
Franklin which is already de- 
centered, so it’s the only one 
which can be easily centered for 
both distance and near. 

With the reading seg OC inset 
3mm, right where it belongs, you 


get correct Rx optics actually built 


into the lens. 


Surfaces Like a Flat Top 
The Sola E-Line surfaces just 


like a Flat Top. You get a prescrip- 


tion that meets your professional 
standards — easily, correctly and 
without unwanted prism. 


Larger Usable Lens Size 

The Sola E-Line fits frames 
better, too. Its standard blank size 
is a large 68mm. Combined with 
the inset OC, this gives an effec- 
tive lens size of 70mm. Compare 
that with the 56mm you get on a 
standard 62mm Franklin! 

The Sola E-Line. It’s the 
Franklin professionals deserve. 
Its seg decentration means correct 





optics are easier to achieve. It 
processes just like a Flat Top and 
fits oversize frames. It’s finally a 
Franklin you don’t have to hate. 
The E-Line — only from Sola. 
Contact Sola Optical USA, 
Inc., 3600 Lakeville Highway, 
Petaluma, California 94952. 
Call toll free: 800/358-8258. 
In California call 800/862-4934: 
Outside the Continental USA, 
call 707/763-9911. 


SSOLA ~ 


The Advantag sare 
Clearly Visible. 
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Guest Faculty will include: 


Perry S. Binder, MD San Diego, Calif. Thomas E. Moore, Jr. MD San Francisco, Calif. 
Leo Bores, MD Santa Fe, NM William D. Myers, MD Plymouth, Mich. 

H. Dwight Cavanagh, MD Atlanta, Ga. Anthony B. Nesburn, MD Los Angeles, Calif. 
James H. Elliott, MD Nashville, Tenn. G. Richard O'Connor, MD San Francisco, Calif. 
Irving Fatt, Ph.D. Berkeley, Calif. Randall J. Olson, MD Salt Lake City, Utah 
Richard K. Forster, MD Miami, Fla. J. James Rowsey, MD Oklahoma City, Okla. 
Mitchell H. Friedlaender, MD San Francisco, Calif. Ronald E. Smith, MD Los Angeles, Calif. 
Dan B. Jones, MD Houston, Tex. Clifford M. Terry, MD Fullerton, Calif. 
Saiichi Mishima, MD Tokyo, Japan 


Members of the Jules Stein Eye Institute and Faculty, 
Department of Ophthalmology, UCLA School of Medicine 


Presented in conjunction with UCLA Extension, Department of Continuing Education in Health Science, 
approved for 16 hours, Category 1 credit by the CMA and AMA. 


REGISTRATION JULES STEIN EYE INSTITUTE ANNUAL POSTGRADUATE 
SEMINAR April 23 & 24, 1981 


Name 

Address 

a 

Registration Fee: Cancellation Fee: $15.00 
$300.00—Practitioners (No refunds on cancellations 
$125.00 —UCLA Department of made after April 1, 1981) 


Ophthalmology Faculty & 
Nonaffiliated Residents 
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The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time in both peripheral and central 
field plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
- Central scotoma plotting device 
- Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
To conduct your perimetry examinations with 


complete certainty, complete accuracy and maxi- 


mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 


80} 90 









* 330 





For complete 
certainty... 


the Original Goldmann 


by Haag-Strett. 





ASIA 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 





Update Your 





Reference Library 


with these 3 practical new 


ophthalmic texts 


New 3rd Edition. . . 


An Atlas of 
Ophthalmic Surgery 


By John Harry King, Jr., M.D., F.A.C.S. and 
Joseph A. C. Wadsworth, M.D., D.Sc.(Hon.), 
FACS 


Now in its third edition, this highly acclaimed surgical 
atlas presents in step-by-step drawings facing succinct 
descriptive text the latest surgical procedures as well 
as many updated and improved older techniques. 
New material reflects the veritable explosion of new 
techniques in ophthalmic surgery since the publication 
of the second edition a decade ago. All chapters have 
been revised and many new illustrations added. There 
are new data on the eyelids, intraocular lenses, and 
phacoemulsification; a general revision and updating 
of intraocular procedures, corneal transplants, and 
microsurgery, and a new section on vitreous surgery. 
“The book belongs in every ophthalmic library... . 
There is no ophthalmic surgeon who could not profit 
by reading it.” —Ophthalmic Surgery (of the 2nd 
edition). About 672 Pages / 294 Illustrations / 
65-06224 / January 1981 / $75.00 


New 6th Edition . 


Stallard’s 
Eye Surgery 


Edited by M. J. Roper-Hall, 
Ch.M.(Birm.), F.R.C.S.(Eng.) 


The new sixth edition of this classic 
text discusses modern advances in 
surgical techniques of eye surgery 
with particular emphasis on the 
use of the operating microscope and other recently 
developed instruments. The importance of micro- 
surgery is stressed and the different microscopes are 
critically evaluated. All chapters have been revised 
and up-dated in this all-inclusive and practical text. 
“|. unusually well done and highly recommended. 
Certainly if the novice could have but one surgical text 
this must be it.”—American Journal of Ophthal- 
mology. “This text will serve as a basic reference in a 
field where technological advancements are too 
numerous to be included in any single volume’ — 
Archives of Ophthalmology. “. . . a valuable book 
for both residents beginning to learn operative 
ophthalmology and experienced surgeons contem- 
plating approaches to unusual surgical 
problems.”—Survey of Ophthalmology. (From 
reviews of the Sth edition.) 902 Pages / 781 Illustra- 
tions / 1980 / 65-72747 / $95.00 





Complications 
in Ophthalmic 
Surgery 

Edited by Stephen R. Waltman, 


M.D., F.A.C.S. and Theodore Krupin, M.D." 
16 Contributors. 


Each of the various complications which can occur 
during eye surgery, ranging from those involving 
anesthetic problems to those resulting from surgical 
errors, is discussed in detail by an expert in a special- 
ized area of ophthalmic surgery. Information supplied 
for each complication includes: how to recognize its 
onset and how to handle it in the most expeditious and 
effective way. This text will sharpen your awareness 
of the ever-present possibility of complications and 
help you to avoid them in many instances or to react 
quickly and positively when untoward circumstances 
do occur. It covers the various phases of intraocular 
and extraocular surgery and presents today’s most 
effective and risk-free procedures. 344 Pages / 103 
Illustrations / 1980 / 65-05846 / $37.00 





idee is census 


J. B. Lippincott Company 

East Washington Square 

P.O. Box 1430 ¢ Philadelphia, Pa. 19105 

In Canada: J. B. Lippincott Company of Canada Ltd. 

75 Horner Avenue, Toronto, Ontario M8Z 4X7 

Please send me for 30 days’ FREE EXAMINATION 


O An Atlas of Ophthalmic Surgery, 3/e (65-06224) ..... $75.00 
O Stallard’s Eye Surgery, 6/e (65-72747) .............. $95.00 
O Complications in Ophthalmic Surgery (65-05846) . . . .$37.00 
Name D 
Address 


City/State/Zip 


O Payment enclosed* (save postage & handling) 
O Charge & bill me (plus postage & handling) 

O Master Charge 
O Visa 





Expiration 
Date 





*The law requires that we collect state sales taxes where applicable. 
Please include the prescribed amount with your payment. 


Prices U.S.A. only and subject to change. 189/81 


Also available at your medical bookstore. 


| Lippincott 
n-ne 
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with the new 


Gibraltar 


combination wrist 
and head rest. 


Surgeons using the Gibraltar rest have found it re- 
duces normal hand tremor and presents a solid rest 
for microscopic manipulations. The Gibraltar presents 
a natural trough on the draped patient which allows 
the collection of infusion fluid and aids in keeping 
delicate instruments from falling to the floor if 
dropped. The Gibraltar is lightweight but presents a 
strong, sturdy rest and can be attached or removed 
in seconds from most tables. It can be lowered to an 
out-of-the-way position when not in use. 


surgery & IOL Insertions demand it. 





Improve your 
operative skills . . 





Check these advantages of the Gibraltar 
rest: 


m Aids in reducing natural hand tremor. 

m Presents a lightweight, strong, sturdy 
rest. 

® Double supports. 

m Double clamps. 

@ Double rigidity. 

E Gibraltar head rest eliminates table in- 
terference with the surgeon's foot 
pedal below and on both sides of the 
rest 


FOR MORE INFORMATION .. .on the 
Gibraltar head rest call or write Surgical 
Engineering Co., Inc., 4605 Linwood 
Drive, Birmingham, Alabama 35222, 
(205)595-4447. On ordering give the 
make and model number of your operat- 
ing table. (Gibraltar combination wrist 
and head rest . . . $685.00 each.) 


Microscopic eye surgery manipulations require it . . . Closed intraocular micro- 


SURGICAL ENGINEERING COMPANY, INC. 


4605 Linwood Drive è Birmingham, AL 35222 e (205) 595-4447 


4 








There’s more to a Biometric Ruler 
than just a number 








For precise IOL power determination consider 
the New Sonometrics’ Model-310 





Sonometrics, the proven leader 
n ophthalmic ultrasound equip- 
nent, introduces the new compact 
Jigital Biometric Ruler, Model-310, 
‘or precise IOL power determina- 
‘ion. A combination of quality, ac- 
curacy, and portability makes the 
DBR-310 an essential diagnostic 
tool at an affordable price. 

Compare the DBR-310 with any 
ther system in its price class and 
discover its advantages: Accuracy 
to within 0.2mm (12 diopter), a 
digital LED (light emitting diodes) 
measurement display, a wide 
selection of hand-held focused 





Programmable calculator and printer accessory 
calculates diopter power of intraocular lens using 
the advanced Binkhorst calculation module. 


transducers for A-scan evaluations 
and easy mounting on any Gold- 
mann Tonometer. 


DBR-310 SBM 
focused transducer 
with internal fixation 
light 


Non-focused hand-held diognostic transducer. 


Highly portable, the DBR-310 
can be used in a variety of loca- 
tions. The unit comes with a pro- 
tected investment alternative which 
can be applied when you wish to 
upgrade to other full capability 


—_ U 


Sonometrics diagnostic instruments, 


including the clinically proven 


Ocuscan-400 and DBR-300 systems. 


The DBR-310 is backed by the 
complete technical services and 
assistance of Sonometrics, the first 
and most advanced company in 
ophthalmic ultrasound. 


See you at the CLAO show, Booth #38 


| Name 
| Affiliation 


| 

| 

| 

| 

| | 
Address | 
| 

| 

| 

| 

| 


For additional information on 
how ultrasound can benefit your 
practice through expanded options 
and third party reimbursements, 
call toll-free: (800) 223-0412. In 
New York State call (212) 765-8205 
or mail the enclosed coupon. 


DBR-310 


DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC. 


| DBR-310/Sonometrics Systems, Inc. 
| 16 West 61st Street, New York, N.Y. 10023 














| State Zip 
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LONG-TERM EFFICAC 
AND TOLERABILIT 


In an open, long-term maintenance study* TIMOPTIC 
was given for up to 40 months to patients with 
chronic open-angle glaucoma or elevated IOP at 
sufficient risk to require lowering of the ocular 
pressure. 

Results: 96% of the patients exhibited IOP values of 
< 21mm Hg at each measurement during treatment 
with TIMOPTIC...and the drug was generally well 
tolerated. (See graphs and data on facing page.) 


A better quality of life 
for many patients 
Patients on TIMOPTIC generally do not 


experience the following therapy-limiting side effects: 


night blindness/ blurred vision/dimming of vision.** 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 
or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting, 
itching, browache, and headache.** 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this 

product. As with other topically applied ophthalmic 
drugs, this drug may be absorbed systemically 


~NEW 40-MONTH STUD, 


REPORTS 
l 









As with the use of other antiglaucoma drugs, 
diminished responsiveness to TIMOPTIC after 
prolonged therapy has been reported in some 
patients. 


” Additional intormation available upon request, 
Merck Sharp & Dohme, West Point, Pa. 19486 


**Based on controlled multiclinic studies. Data on file 


Merck Sharp & Dohme Research Laboratories. 
Additional information available upon request 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC. SOLUTION 






‘Baseline 


AMERICAN JOURNAL 


IOP maintained for up to 40 months 


244 mean percent reduction from baseline? 
a] 


22 =@ (Baseline Mean IOP’) 


21 


Mean IOP (mm Hg) 


17.9 17.9 





Treatment 
Period (Months) 3 6 12 18 24 30 36 -36 
No. of 


5 1 107 105 105 84 76 
Patients 108 106 07 ji 


225 22.4 22:5 224 22.3 224 215 212 
Mean IOP 


Mean Percent 
Change 
from Al 
Baseline Day 1 


—166-—159 —166 —16.2 —158 —13.5 —14.0 


% of patients on TIMOPTIC alone 
who reported an adverse reaction that was 
considered to be drug related* 


0.9% (1 of 110 patients) 





0% 20% 40% 60% 80% 100% 


% of patients on TIMOPTIC alone 
who reported an adverse reaction* 


13% (14 of 110 patients) 





0% 20% 40% 60% 80% 100% 


OF OPHTHALMOLOGY 


long-term efficacy of 


There was virtually no loss of therapeutic effect in 
patients treated for up to 40 months with TIMOPTIC 
alone, i.e., the IOP of almost all patients was lowered 
to 21 mm Hg or below throughout the study.* 


| TOF the 110 patients on TIMOPTIC alone, 91 were on 
previous antiglaucoma treatment and had a treated baseline 
mean IOP of 21.4 mm Hg. The 19 patients with no previous 
antiglaucoma treatment had an untreated baseline mean 
IOP of 273 mm Hg. Thus, the meon IOP at baseline for the 
combined group is 22.5 mm Hg. 


AASignificant percent change from baseline, p< 0.01. 


long-term tolerability of 


During the 40-month study,* 14 of 110 patients (13%) 
on TIMOPTIC alone reported an adverse 

reaction, but only one of these, an allergic reaction, 
was considered to be drug related. 


Visual disturbances including refractive changes (due 
to withdrawal of miotic therapy in some cases) have 
been infrequently associated with therapy with 
TIMOPTIC. Rarely, aphakic cystoid macular edema 
has been reported, but a causal relationship to 
therapy with TIMOPTIC has not been established. 


*Additional information available upon request, 
Merck Sharp & Dohme, West Point, Po. 19486. 





For a brief summary of prescribing information, MSD 


le followi . MERCK 
please see tollowing page SHARES 
DOHM 


Copyright©) 1980 by Merck & Co., Inc 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

è some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy. The 
addition of TIMOPTIC may produce a further 
reduction of IOP 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day 


How fo transfer from a single antiglaucoma agent 
to TIMOPTIC: 

1. On the first day: continue with the agent already 
being used and add one drop 0.25% TIMOPTIC in each 
eye bi.d 


2. On the second day: discontinue the previously used 
agent and continue with TIMOPTIC in each eye b.id 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
iS Maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye 
Because of diurnal variations in intraocular pressure, 
Satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day 
In patients with a history of severe cardiac disease, 
pulse rates should be checked 
CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically 
PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease, sinus bradycardia and greater than first-degree block, 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 


checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade 
Sufficient clinical data have not been obtained to show Safety 
or efficacy in narrow-angle or angle-closure glaucoma 
As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients However. in one long-term study in 
which 96 patients have been followed for at least 3 years. no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization 
Pregnancy: TIMOPTIC has not been studied in human pregnancy 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards 
Use in Children. Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children at this 
time 
Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lasting one and two years respectively 
Lifetime studies with timolol have been completed in rats 
at oral doses of 25, 100, and 300 mg/kg/day and in mice at 
oral doses of 5, 50 and 500 mg/kg/day In male and female 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolol demonstrated 
no carcinogenic effect There was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis) Timolol 
caused dose-related elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies nave demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin In humans 
no such association between serum prolactin and mammary 
carcinoma has been established Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, there 
were no Clinically meaningful changes in serum prolactin 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed - 
Signs and symptoms of ocular irritation, including conjunctivitis 
blepharitis, and keratitis, have been reported occasionally 
Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely 
Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal! relationship to therapy with TIMOPTIC has not been 
established 
Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS) These 
include bradyarrhythmia, hypotension. syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2 9 
beats/minute, standard deviation 10.2) has been observed 
The following adverse effects have been reported rarely, and : 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache. anorexia, dyspepsia, nausea 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution. 0 25% and i 
TIMOPTIC Ophthalmıc Solution, 0.5%. Both are available in 5-ml 
and 10-ml plastic OCUMETER® Ophthalmic Dispensers with a 
controlled drop tip -Ñ 
980(DC7046011) 


M S D For more detailed information. 


consult your MSD representative and 


K the full Prescribing Information 
è Merck Sharp & Dohme. Division of 
HME Merck & Co. INC, West Point. Pa 19486 ” 








osition your Practice for Greater 
oft Lens Savings with this Unique New 


rogram from Aquaflex: 


sre’s a winning strategy for your contact 
s practice...offer your patients the 

ellent centration and outstanding visual 
lity of Aquaflex (tetrafilcon A) lenses at a 
fer cost. 

1e new Aquaflex Professional Preference 
gram offers purchase and consignment 
ns with carefully thought out strategies 
culated to enhance every move your 
ictice makes. Whether you fit 3 patients 
‘month, or many times that number, 
‘re’s an Aquaflex plan tailored to the size 
your practice for maximum savings. 
heckmate your high lens costs. The next 
ve is yours...take the initiative and fill in 
+ coupon, call us toll-free: 800-828-4580 
NY: 800-462-4332); or contact your local 
uaflex distributor. 


lm ready to make my move. 

I'd like to offer my patients Aquaflex soft contact 
lenses through the Professional Preference 
Program. Please send me the plan best suited 
to my practice. 


| fit soft contact lens patients a month. 





| want a plan CO) Lens purchase for maximum savings. 


offering: O Lens consignment for convenience. 
| prefer to O An inventory. 
fit from: 


O A diagnostic set. 


O Send me the most 
advantageous plan for 
my current volume. 


O Have a sales 
representative call. 


Name 
Address 
City 
State 
Phone 


AQUAFLCX 


Contact Lens Products 


UCO Optics, Inc., 
MNN Wintan Raad Snuth iiaii NY 14622 
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A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF 


THE KRUPIN-DENVER — 
GLAUCOMA VALVE 


SATURDAY, FEBRUARY 21, 1981 Time: 9:00 AM to 4:30 PM. 


Santa Monica Hospital Medical Center 
1225 15th Street 
Santa Monica, California 90404 


FACULTY: 

Theodore Krupin, M.D., Washington University School of Medicine, St. Louis, Mo. 

Steven M. Podos, M.D., Dept. of Ophth., Mt. Sinai School of Medicine, New York. N.Y. 

Paul M. Kaufman, M.D., University of Wisconsin, Madison, Wisconsin 

Robert Ritch, M.D., Mount Sinai School of Medicine, New York, New York 

Alan I. Mandell, M.D., Memphis, Tennessee 

COURSE INCLUDES: 

e 3 hours didactic lecture and discussions 

e lunch j 

e practice valve implantation surgery. All instruments and materials provided 

COURSE REGISTRATION: 

e Limited Enrollment—Fee $550 

e To register, send check (payable to Glaucoma Valve Course) to: 
Ms. Linda Bank, Storz Instrument Company, 3365 Tree Court Industrial Boulevard. St. 
Louis, MO 63122 èe Phone Number (314) 225-5051 


Conjunctivodacryocystorhinostomy * 


TV 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
SD Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 

aes, %%'Mensions. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


UU. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


* L.T. Jones M.D., Dacryocystorhinostomy. American Journal of Ophthalmology 


Volume 59, No. 5, May, 1965 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company. 1970 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System 


Aesculapius Publishing Company. 1976 


Additional Information Available From: 


Weiss intfic Glass Plowing Co 


2025 S.W. BRIGGS COURT ¢ BEAVERTON, OREGON 97005 ® (503) 644-3507 





A New 


Method For The 
Control Of | 


Glaucoma 


KRUPIN-DENVER EYE VALVE £40 xev 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL OF Fossa Or Sr 
NEOVASCULAR GLAUCOMA ioiow-up 138 = 3.9 months) 
OR IN GLAUCOMATOUS 
EYES WI TH PREVIOUS Ref: Krupin, Theodore, M.D., “Valve Implant in Neovascular 


SURGICAL FAILURE. = ieran one Seaia: San Francisco 


For further information regarding the surgical results and instructional course, 


please contact Storz Instrument Company—Dept. E 


“Consistent Craftsmanship Since 1893” 


= TM 
storzstorz 
INSTRUMENT COMPANY 


3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 
ORZ INSTRUMENT COMPANY SPA 244 B 





42 AMERICAN JOURNAL OF OPHTHALMOLOGY 






When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
~ TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 












Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 
Now, all day wearing time and comfort for the most difficult Keratoconus patients. 


In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort" and 97% were rated as “good or excellent integ- 


rity’. Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, “Results of a Systematic Approach to Fitting Kera- 
toconus’, by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICGS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 








Second International Seminar Ibrahim M. Hammouda, Egypt 


William Harris, United States 


On Intraocular Lens Implant ation Jack Hartstein, United States 


Henry Hirschman, United States 
And Ophthalmic Micro-Surger Se a eres 
8 y Charles Kelman, United States 
Manus Kraff, United States 
Marvin Kwitko, Canada 





international Program Chairmen Roger P Langston, United States 
Cairo— Aziz Y. Anis, M.D. FA.C.S Larry Leiske, United States 
Tel Aviv— Michael Blumenthal, M.D Richard Lindstrom, United States 


Bruce Mathalone, England 

Michael Mathieu, Canada 

Edouard Mawas, France d 
David Mcintyre, United States 

Jose L Menezo, Spain 

David Miller United 
Kensaku Miyake, Jap 


Seminar Director and Sponsor 
Dr. Aziz Y. Anis ° 


Seminar Sponsor 
Dr. Michael Blumenthal 


States 
LOL J 
ar 








‘i = A alar p in A iost fa Eq j 
Two-Week Meeting in M Salah El-Dine Mostafa, Egy; 
Stephen Obstoaum, United States 


oc 
ksa 
7 














Egypt and Israel Leiko Ozakı, Japan 
Departing New York on September 6, $2198 Samuel L Pallin, United States 
Returning September 21, 1981 FROM NEW YORK John L Pearce, England 
J =: Ki Richard Perrit, United States 
Cairo _ It's sophisticated and Faculty Gholam Peyman IEG States 
bustling. The Nile. The Pyramids and Eric Arnott, England J. Dermat slag cap nalbond Es 
Sphinx. The golden riches of King John Alpar, United States roleri Yr ted States 
Tutankhamun and the Khan E! Khalili ‘i. Ae mae asirini s A , 
Bazaar. Nearby are Luxor, Memphis, Eduardo Arenas A Co ines Daniele S Aron Rosa. France 
Sakkara and Thebes James V Aquavella, United States Edward Shaw, United States 
And Tel Aviv...the modern Robert Azar. United States Stephen Shearing, United States 
gateway to the promised land Cornelius D. Binkhorst, Netherlands Jonn Sheets, United States 
where three major world religions Michael Blumenthal, Israe Dennis Shepard, United States 
and three cultures come together Jorn Boberg-Ans, Denmark Robert Sinskey, United States 
Round-trip transatlantic airfare Herve Byron, United States “e Maxwell studs Australia 
Deluxe hotels. American breakfast degree iad shale ‘epee ain ggg ' 
each morning. Hospitality Desk in eee bella Sa aie Pate 
each city. Travel Director. Compll- Donald Aih em Shinichrio Sugita, Japan 
mentary gala dinner party in Cairo Jörg Draeger, West Germany Jerald Tennant, United States 
and Tel Aviv Robert C Drews, United States Murray Weber, United States 
Seminar approved for 36 hours L Durand, France Jan Worst, Holland 
CME credit AMA, Category | Edward Epstein, South Africa Akio Yamanaka, Japan 
Excepta Medica will publish Khalad Eyada, Egypt 
complete meeting proceedings ath by — 
| ates 
si. laSa ee ene O John Gilmore, United states es Stract of papers in 100 eile 
: Herbert Gould, United States should be suomitted to Dr Anis 
Topics John Graether, United States oy March 1, 1981 Address: Suite 303 
Cataract Surgery — Modern M. Guintana, Spain First National Bank Building, 100 North 
Techniques, Intra-Capsular and M. J Roper-Hall, England 56th Street, Lincoln, Nebraska 68504 
Extra-Capsular 
Intraocular Lens Implantation — LE SAR RNS) RR a A ES eS O E E ERE D E E 
Latest State of the Art Send to: OPHTHALMOLOGY SEMINAR 
Anterior Segment Micro- 120 South Central Avenue 
Surgery— Including Kerato St. Louis, Missouri 63105 
Refractive Procedures O Please send a full-color brochure 
Vitrious Micro-Surgery O Enclosed is my check for $_ ($200 per person) as deposit on the trip 
i Meran Eye Problems of the O Also enclosed ts $ ___ ($360 per physician) as seminar registration fee 
iddle Eas 
Presentation of ‘free papers” Make checks payable to INTRAV. 
by participating physicians Name(s) — | ES ama 
Address —— — i a ea O 
Seminar Coordinators City — - — E SS 
Egypt — M. Salah El-din Mostafa, M.D Area Code Office Phone Residence Phone 
Israel— Michael Blumenthal, M.D Space Strictly Limited — Make Reservations Now 
Europe — John J. Alpar, M.D 
Director of Courses — DER E SA AE ot aS A AR U E AN y E eR a GU Ee S N SG D E 


Dennis D. Shepard, M.D 
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PITTSBURGH 
OPHTHALMOLOGY 
SOCIETY 


AND THE 


DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF PITTSBURGH 
SCHOOL OF MEDICINE 





Present Their 


SEVENTEENTH ANNUAL SPRING MEETING 


Friday and Saturday, Pittsburgh Hilton 
March 27-28, 1981 Pittsburgh, Pa. 
FACULTY 
D. Jackson Coleman, M.D., New York Steven M. Podos, M.D., New York 
Richard H. Keates, M.D., Columbus Norman J. Schatz, M.D., Philadelphia 


GUEST OF HONOR 
A. EDWARD MAUMENEE, M.D. 


William Holland Wilmer Professor Emeritus (Active Staff) 
of Ophthalmology 
and 
Former Director, Department of Ophthalmology, 
The Wilmer Ophthalmological Institute 
The Johns Hopkins University School of Medicine 
and The Johns Hopkins Hospital, 
Baltimore, Maryland 





Dr. Maumenee will present the First Annual Harvey E. Thorpe Lecture 


FOR NURSES AND ALLIED OPHTHALMIC PERSONNEL 
A full-day symposium, Saturday, March 28 


Please indicate interest when responding for registration information. 


REGISTRATION FEES 
Physicians - $150. 
Residents Se 


Approved for AMA Continuing Education Credit Category | 
(12 Credit Hours) by the Pennsylvania Academy of Ophthalmology 
and Otolaryngology. 


For registration and Nurses’ Symposium information, contact 
Frank Cignetti, M.D. 

Program Co-Chairman, Spring Meeting 

Pittsburgh Ophthalmology Society 

2545 Mosside Blvd. 

Monroeville, Pa. 15146 
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Pump. This unit features total suc- 
NEW DIMENSIONS tion control—selection as to de- 
gree of suction pressure— instant 
oo INTRAOCULAR __ | tessiicceia conten a 


dible alarm when collection bot- 
tle nears capacity. 

With the Keeler/SITE System The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical” 


The Keeler/SITE system, de- | The Keeler/SITE is the most flexi- pics, fiber-lites and accessories. 








signed for anterior and posterior | ble system available . . . meets | For further details on the Keeler/ 
intraocular microsurgery, now of- | individual preferences . . . com- | SITE system and any of its’specific 
fers the surgeon new and exclu- | pliments surgical dexterity . . . | features merely fill-in the coupon 


sive, motorized microscissors. | increases procedural capability. ed Peer 
Like the end and side cutters, the 

motorized mechanism allows the | Included as accessory equipment 
surgeon complete control without | is the Keeler/SITE Aspiration 
the hand motion required to oper- 
ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 








End Cutters 


1 mm 
ar 






Microscissors 
— 1 mm 













Side Cutters 


1 mm 


KEELER OPTICAL PRODUCTS, INC. 
Name 


Hospital 








City/State/Zip 


[L] Please have a representative call. 
Please send further information on the Keeler/SITE system. 


Please send me the NEW Keeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350)-- All products serviced in Broomall, PA 


KC AKeeler 


„With the future in sight 





The Eye of Horus 


The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTI( is the brand name for tnfluridine (also 
known as trifluorothymidine, Fs TdR,Fs 1), an antiviral drug for topical 
treatment of epithelial kerauuls caused by Herpes simplex Virus The 
chemical name of trifluridine is 5-tnifluoromethyl-2’ -deoxyuridine. 

VIROPTI 


aqueous soluuon with acetic acid and sodium acetate (buffers), sodium 


sterile opththalmic soluuon contains 1% trifluridine in an 


chlonde, and thimerosal 0.001% added as a preservative) 


CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 


nucleoside with in vitro and in vivo activity against Herpes simplex virus, 


types | and 2 and vacciniavirus. Some strains of 


Adenovirus are also 
inhibited in vitro 
Intraocular penetration of trifluridine occurs after topical insullation of 


VIROPTI( 
uveal inflammation may enhance the penetrauon of tnfluridine into the 


into human eyes. Decreased corneal integrity or stromal or 
aqueous humor. Unlike the results of ocular penetration of trifluridine im 
utro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra 


uons within the aqueous humor of the human eye 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine ¢ )phthal 


mic Solution, 1% is indicated for the treatment of primary keratocon- 
juncuvius and recurrent epithelial keratitis due to Herpes simplex virus 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
kerauus that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity o1 hypersensitivity to idoxuridine has 
occurred. In a smaller number of pauents found to be resistant to topical 


vidarabine, VIROPTI¢ 


[he clinical efficacy of VIROPTIC in the treatment of stromal keratitis 


and uveitis due to Herpes simplex or ophthalmic infections caused by 


was also effective 


vaccimiavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 


kerauus by well-controlled clinical trials. VIROPTIC is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions 

During controlled mulucenter clinical trials, 92 of 97 (95% ) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re epithelialization 
within the 14 day the rapy period In these controlled studies, 56 of 75 


į 


75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 


O corneal re 


responded to idoxuridine therapy. The mean time 
epithelializauon for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies In other clinical studies, VIROP TI¢ 
was evaluated in the treatment of Herpes simplex virus keratitis in patients 
who were unresponsive or intolerant to the topical administration of 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (92%) 
pauents (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re -epithelialization. The mean time to corneal re 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 
for pauents with geographic ulcers 


CONTRAINDICATIONS: VIROPTI¢ 


Solution, 1%. is contraindicated for patients who develop hypersensitivity 


brand Irifluridine Ophthalmic 


reactions or chemical intolerance to trifluridine 


WARNINGS: | he 
tion should not be exceeded (see Dosage and Administration) 
PRECAUTIONS: 

General: VIROPTIC brand Irifluridine Ophthalmic Solution, 1% 


be prescribed only for patients who have a clinical diagnosis of herpeti 


recommended dosage and frequency of administra- 


should 


keratius 


VIROPTI¢ 


cornea when insulled but these effects are usually transient 


may cause mild local irntauion of the conjunctiva and 


Although documented im vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROP TIC, the possibil 


ity exists Of viral resistance de velopm«e nt 


LUI LuUpival AECGALLAICELE UL 


Epithelial Keratitis Caused by Herpes Simplex Virus 





VIROPTIC 


Iifiunaine 


~ OPHTHALMIC SOLUTION, 1%. 


95% of Patients Responded* 


During controlled clinical trials 95% of 


patients (92 of 97) responded to 


VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly Mort Convenient 


e Less frequent applications 
e No middle of the night dosage 


e None of the blurring and inconvenience 


of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 


re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutagenesis, Impairment of Fertility; Mutagenic Potenual. 
Irifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells 
Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 


Oncogenic Potential. The oncogenic potential of unfluridine is un- 
known at this ime. The oncogenic potential of trifluridine in rodents is 
being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillauon of VIROPTIC because of the relauvely 
small dosage (= 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes), The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or sunging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reacuion, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


hra The First Antiviral Product From Burroughs Wellcome Co. 


Wellcome Research Triangle Park North Carolina 27709 


STERILE 


0 days 5daysafter VIROPTIC therapy 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops unul the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administrauon 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potenual ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8 C (36° to 46° F). 
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Distributed thr shout the Amencas by 


INC. CLEARWATER FLORIDA TEL 800 237 5906 


COBURN OPTICAL INDUSTRIES 





INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

Catalogue please contact Our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message 'RAYNEROPT' 





Mirror Block 


For further information, 
please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 


Rite 
pie 





Luedde Exophthalmometer 
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Ophthalmic Literature 


Founded by Sir Stewart Duke-Elder in 1947 


EDITOR: Barrie Jay 
ASSISTANT EDITOR: J. H. Kelsey ° 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, J. R. O. Collin, E. W. 
G. Davies, Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, I. Luke, Sir 
Stephen Miller, A. Milliken, M. Quinlan, A. H. S. Rahi, M. Ruben, R. J. H. 
Smith, D. Spalton, D. Taylor 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hruby; Belgium, J. Fran- 
çois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.; 
Czecholsovakia, M. Klíma; Egypt, M. S. E. Mostafa; France, S. Vallon; Ger- 
many, G. K. Krieglstein, R. Turss; Holland, W. A. Houtman, M. W. A. C. 
Hukkelhoven; Hungary, P. Follmann; /ndia, S. R. K. Malik; /srael, |. C. 
Michaelson; /taly, E. Balestrazzi, M. G. Bucci; Japan, A. Nakajima; New 
Zealand, G. Fenwick; Poland, J. Burau; Scandinavia, G. von Bahr; South 
Africa, S. Etzine; Spain, A. Arruga; Sri Lanka, |. Sri-Skanda-Rajah- 
Sivayoham; Switzerland, A. T. Franceschetti, R. Kern; Turkey, S. Abadan; 
USA, J. L. Baum, D. Gold, J. Halpern, D. Lamberts; Venezuela, H. S. 
Novich; Yugoslavia, N. Ljuština-Ivančić, Pišteljić. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified under one of forty specific headings 
with cross-references where necessary. The journal appears quarterly with overlap- 
ping volumes; a complete volume abstracting a year’s literature consists of six is- 
sues plus an author and subject index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up to date or the research worker will 
find the journal invaluable. 


ANNUAL SUBSCRIPTION RATES: Inland £25.00 
Abroad £30.00 
USA $70.00 


ORDER FROM: Miss R. Soley, Publishing Manager, Ophthalmic Literature, 
Institute of Ophthalmology, Judd Street, 
London WC1H 9QS, England 
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PLAN NOW 
TO ATTEND THE 


30 | DISEASES & SURGERY 
| OF THE LIDS, LACRIMAL 


ANNUAL | 
MEETING ALTARA S AND ORBIT 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April II - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TO GET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President’s Reception, Gala Dinner Dance, Planned Ladies Tours 





REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 
*(In U.S. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 





GUEST SPEAKERS 


ALSTON CALAHAN, M.D. — Birmingham, AL 
MILTON BONIUK, M.D. — Houston, TX 
FREDERICK BLODI, M.D. — /owa City, IA 11 
PIERRE GUIBOR, M.D. -- New York, NY 


2 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G. STASIOR, M.D. — Albany, NY 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, 1X 
JOHN WOBIG, M.D. — Portland, OR 
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THE DEPARTMENT OF OPHTHALMOLOGY AT 
THE UNIVERSITY OF IOWA 
SPONSORS AN INTERNATIONAL SYMPOSIUM 
ON STRABISMUS: 


PROBLEM SOLVING IN STRABISMUS 


Panel will be presented with common problems that are encountered in __ 
strabismus and will address themselves in short presentations to these 


questions. Panel discussions and questions from the audience will be 
included. 


in lowa City, lowa, September 17-19, 1981 
Course Coordinator: William E. Scott, M.D. 


Faculty to include: Drs. Apis (Mexico), Ciancia (Argentina), deDecker 
(Germany), Harcourt (England), Helveston (Indiana), Jampolsky 
(California), Lang (Switzerland), McNeer (Virginia), Parks (Washington, 
D.C.), Pittar (Australia), Pratt-Johnson (Canada), Velez (Columbia). 


CATARACTS: SURGERY, COMPLICATIONS & APHAKIC CORRECTIONS 
A Symposium On the Options & Problems of Modern Cataract Surgery 


The Washington Hospital Center, Washington, D.C. 
April 10 & 11, 1981 * (Cherry Blossom Season) 





FACULTY 
Joel M. Engelstein, M.D., Program Director 

David Berler, M.D. John Moretti, M.D. Clifford Terry, M.D. 
J. Warren Blaker, Ph.D. Marshall Parks, M.D. Stephen Waltman, M.D. 
Stewart Fine, M.D. Harold |. Rodman, M.D. David Worthen, M.D. 
Jack Hartstein, M.D. C. William Simcoe, M.D. Lorenz Zimmerman, M.D. 
David Hiles, M.D. Casimir Swinger, M.D. 

SUBJECTS 


Optics of Aphakic Spectacles, Contact Lenses & Intraocular Lenses « Pediatric Cataracts & Aphakic 
Management « Intracapsular vs. Extracapsular Cataract Extraction « Intraocular Lenses: Iris Fixation, An- 
terior & Posterior Chamber * Pathology Of Aphakic & Pseudophakic Complications * Contact Lenses: 
Hard, Soft & Extended Wear « Refractive Keratoplasty * Astigmatism: Avoidance & Correction * Surgical 
Complications: Glaucoma, Infection, Retinal Detachment, Vitreous Management, Corneal Edema « Cys- 
toid Macular Edema 
An AMA-CME 12 Hour Accredited Course 
Tuition: $200.00,Residents & Fellows: $100.00 
(with identification from their Department of Ophthalmology)—Includes Friday Luncheon & Cocktails 


REGISTRATION-Washington Hospital Center Cataract Symposium 
Name: 
Street Address: 
2 | eT ee 
Please make checks payable to: W.H.C.—Cataract Symposium 


MAIL TO: Washington Hospital Center, Department of Ophthalmology 
110 Irving Street, N.W./Room 6B13, Washington, D.C. 20010 





PERMALENS 


—#——( PERFLLCON A)—————_ 
THE xX TiINDED WEAR LisNS 





Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

Thats why Permalens® Contact 
Lenses are rapidly changing the field 
of vision corection. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 


reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens® Contact 
Lenses are available in a range of 
powers from +11.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most comeal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Permalens® Contact 
Lenses usually need only be removed 
once a month, cleaning and qisin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol*/Normol* 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clérz® or Adapettes® eye drops 
are available. 

Patient comfort and convenience 
...clinically proven safety. .. easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens® as the 
extended-wear lens. 


Mermalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page 


Now available nation-wide. For 
details, contact your representative 
or call: 


GoperVision Inc. 


OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 


© 1980, Cooper Laboratories, Inc. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 














ermalens 


2rfilcon A) 





ophilic Contact Lens 
xtended Wear 
Cataract (Aphakic) Use 


PTION 


ialens* (pertilcon A) Hydrophilic Contact Lens is a 

ərical shell which covers the cornea and may cover a 

f the adjacent sclera. The lens material, perfilcon A, 
lymer of 2-hydroxyethyl methacrylate, N-vinyl-2-pyr- 
and methacrylic acid, with ethyleneglycol dimethacrylate 
slinking agent. The hydrated lens consists of 29% 

A and 71% water by weight. The gas permeability of 

1s* Hydrophilic Contact Lenses, using the Fatt method! 
determined to be: 42.0 x 10°'cm?+ml O2/secemi*mm Hg 


> 


> 


iced on the human cornea, the hydrated Permalens" 
ilic Contact Lens acts as a retracting medium to compen- 
ical ametropias 


IONS AND USAGE 


1s" (perfilcon A) Hydrophilic Contact Lenses are 

for extended-wear aphakic vision correction in persons 
diseased eyes 

supplemental spectacles may be required. in some 

ons, to provide near vision or to compensate for 

acted refractive astigmatism 


INDICATIONS 


1s* Hydrophilic Contact Lenses are contraindicated by 
ince of any of the following conditions 


e and subacute inflammations of the anterior segment 
ye 

eye disease which affects the cornea or conjunctiva 
ficiency of lacrimal secretion 

eal hypoesthesia 

systemic disease which may affect the eye or be 
ated by wearing contact lenses 


GS 


3 and Infections 

ecomes less comfortable than it was when it was first 

ı the wearers cornea, the lens should be removed and 

i for the presence of a foreign body, lens coating, 

or lens damage. If examination of the patients eye 

vy eye abrasion, ulceration, irritation or infection, or any 
ormal eye condition is observed concurrently with lens 
lens should be removed immediately and a physician 

| 


ihould not be fitted with Permalens" (perfilcon A) 
lic Contact Lenses during the post-operative period until, 
nion of the surgeon, the eye has healed completely. 


ms and Eye Drops 

is* Hydrophilic Contact Lenses must be stored in an 

te solution when off the eyes. The solution used is 

it on the system selected for disinfection. When the 

2? disinfected with the thermal disinfection system, they 
ored in PERMASOL™ Rinsing and Storage Solution 
iffered balanced salt solution preserved with edetate 
0.1% and thimerosal 0.001%) or BOILNSOAK" Sterile 





Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL" Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride. 
sodium borate, boric acid, polyvinyipyrrolidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%) 


‘Only the above solutions and the following may be used with 
Permalens* Hydrophilic Contact Lenses 


1. PREFLEX* Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%) 

2. NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%. edetate disodium 
0.1% and chlorhexidine 0.005%) 

3. CLERZ* Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0.1% and Thimerosal 
(Lilly) 0.001%) 

4. ADAPETTES*" Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase" (polyvinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%) 


No conventional (hard) contact lens solution should be used 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxious or irritating 
vapors 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Permalens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL™ Rinsing and Storage 
Solution, BOILNSOAK* Sterile Saline Solution, or FLEXSOL" 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate 
become brittle and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state 

1. PERMASOL™ Rinsing and Storage Solution 

2. BOILNSOAK* Sterile Saline Solution 

3. FLEXSOL’ Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled 


Cleaning and Disinfecting 
Prior to wearing, Permalens* (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal for cleaning is recommended 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearers eyes 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX" Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ* Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn 


Routine Thermal Disinfection Method: Permalens* Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses 
After cleaning with PREFLEX" Sterile Cleaning Solution, rinse 
lenses with PERMASOL™ Rinsing and Storage Solution or 
BOILNSOAK* Sterile Saline Solution, and disinfect ina RINCON* 
low-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILnNSOAK" 
Sterile Saline Solution just prior to disinfecting the lenses 


Alternate Thermal Disinfection Method: |f a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL” or 
BOILNSOAK* Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is cool, lenses have been disinfected 


NOTE: USE OF THE RINCON* THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with PREFLEX" 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX* Sterile Cleaning Solution and rinsed 
with NORMOL* Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL" Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL" Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens 


WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WITH HEAT. 


LENS EJECTION 


Occasionally a lens may become partially dehydrated during 
sleep. This may result in the lens being dislodged from the eye by 
lid action or rubbing the eyelids. Dislodged or routinely removed 
lenses should be thoroughly rehydrated in one of the following 
solutions 


1. PERMASOL™ Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK* Sterile Saline Solution 


After the lens returns to a soft. supple state it should be cleaned 
and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which 
have been soaked in conventional hard contact lens solutions 
Eye irritation may occur within a short time after putting on a lens 
stored in a solution of improper pH or tonicity. Removal of the 
lens will relieve the irritation 


Excessive tearing or redness, unusual eye secretions, reduced 
visual acuity, and photophobia are not normal; if these symptoms 
occur, the patient should be examined by an eye-care practitioner 
to determine the cause 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods of fitting contact lenses do not apply to 
Permalens’* (perfilcon A) Hydrophilic Contact Lenses Fora 
detailed description of the fitting technique, refer to the Perma- 
lens* Hydrophilic Contact Lens Professional Fitting Guide. 
copies of which are available from Cooper Laboratories, Inc., 265 
N.Whisman Road, Mountain View, California 94043 


WEARING SCHEDULE 


Permalens* Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increase in 
wearing time required. Cleaning is recommended at monthly 
intervals. However, at the discretion of the eye-care practitioner, 
the lenses may be removed at a frequency adjusted to the needs 
of each patient 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 

is supplied with all necessary accessory products and fully under- 
stands all care and handling instructions for the lenses. Regular 
post-fitting visits are necessary to assure patient health and 
compliance with instructions 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 

a buffered isotonic salt solution. The vial is marked with the 
dioptric power. base curve, diameter, lot number, and expiration 
date of the lens 


Accessories 
Patient Care Kit Cat. #802303 
Wearers Manual Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Case Cat. #802310 
FLEXSOL" Sterile Disinfection and 

Storage Solution’ Cat. #901105 
NORMOL* Sterile Rinsing Solution" Cat. #901275 
PREFLEX” Sterile Cleaning Solution’ Cat. #901310 
CLERZ" Lubricating and Rewetting 

Eye Drops Cat. #801045 
PERMASOL”™ Rinsing and Storage 

Solution Cat. #801310 
RINCON* Thermal Disinfection Unit** Cat. #902385 
BOILNSOAK* Sterile Saline Solution* Cat #901035 
ADAPETTES" Sterile Lubricating 

Solution Cat. #901003 


CAUTION: Feceral Law Prohibits Dispensing Without 
Prescription 








‘Fatt! Morris JA: A survey of gas-permeable contact lenses 
The Optician: 27-36 (November 4, 1977) 


*A product of Burton. Parsons & Company Inc 
**A product of Rincon Industries. Inc 





GoperVision Inc. 


OPTICS DIVISION 


265 N. Whisman Road . 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 
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DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 


and 


THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
announce a conference on 
CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 
June 18, 19, 20, 1981 
SALISHAN LODGE on the Oregon coast 


FACULTY 


Richard Brubaker, M.D., Rochester, Minnesota 
David Campbell, M.D., Atlanta, Georgia 
John Keltner, M.D., Davis, California 
Neil Miller, M.D., Baltimore, Maryland 
Harry Quigley, M.D., Baltimore, Maryland 
Thomas Shults, M.D., Portland, Oregon 

eee Michael Van Buskirk, M.D., Portland, Oregon 


Fee—Practicing Physicians 
$250.00 if paid by May 15; $275.00 thereafter 
& Residents, Fellows 
$100.00 if paid by May 15; $115.00 thereafter 
(Qualifying letter from department head required) 
This program is acceptable for 12 credits in Category 1 for the Physician's Recognition Award 
of the American Medical Association. 


For further information write to: Miss Rebecca Tarshis, Conference Coordinator, 918 N. E. 44th Avenue, 


Portland, Oregon 97213 
TE 
Me j Shy 





ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 
ANNOUNCE ae 
EXTRACAPSULAR CATARACT EXTRACTION 
A PRACTICAL WORKSHOP 
(INCLUDING POSTERIOR CHAMBER IOL’S) 

FRIDAY AND SATURDAY, March 20-21, 1981 SS : | 

(Limited to 40 Participants) Q ESTELLE DOHENY EYE FOUNDATION 






i 
r i 


a" 





OBJECTIVES: 

1. Review indication, contraindications, complications, pre-op management and surgical techniques, etc. for 
extracapsular cataract extraction and posterior chamber lenses. 

2: e ahaa: pacts surgery on cadaver and animal eyes using various extracapsular techniques and posterior 
chamber $, 


. . Pre-Operative Evaluation 
3. Review video tapes of human surgery. PROGRAM are Microscopy and Ultrasound 
USC FACULTY DIDACTIC SESSIONS site A 
Course Director: Larry Leiske, M.D. History of ECCE Techniques Calculation of Lens Power 
Ronald E. Smith, M.D. John J. McDermott, M.D. Extracapsular Techniques LABORATORY SESSIONS 
Ronald Akashi, M.D. Albert Monterastelli, M.D. Use of | and A Tip in Planned ECCE Pract d danii 
George Baerveldt, M.D. — 4 erei M.D. iy eal de = ee e oes ice Surgery On Cadaver and anima 
Kenneth R. Diddie, M.D. ichard R. Ober, M.D. roblems Related to Late Capsule , : 
Francis Hertzog, M.D. Ralph Riffenburgh, M.D. Clouding Insertion of posterior chamber lenses _ 
Arthur Hurt, M.D. James Salz, M.D. indications and Selection of Patients Tuition: $350 Accredited for 16 hours, 
Charles L. Janes, M.D. David Schanzlin, M.D. Contraindications and Management Category | AMA-CMA 
Nicholas Kokoris, M.D. H. John Shammas, M.D. Posterior Chamber IOL's For Information: Nancy Call, Doheny Eye 
Richard P. Kratz, M.D. Douglas Steel, M.D. When to Abort an IOL Foundation, 1355 San Pablo Street 
Al wri | M.D. Richard A. Villasenor, M.D Secondary Implantation Los Angeles Ca. 90033 
Patrick McCaffery, M.D. James R. Wilson, M.D FDA Reporting Requirements (213) 224-7752 
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If you only attend one seminar 
in 1981, here are 19 reasons why it should 
be in Atlanta this spring. 


Harry D. Arnold Jr., M.D., Eric J. meeting will be held at Atlanta's 
Arnott, M.D., J.E. Blaydes Jr., M.D., Hyatt Regency Hotel. 
Dwight H. Cavanagh, M.D., Jared M. The subject of the meeting is extra- 
Emery, M.D., James P. Gills, M.D., capsular cataract surgery and posterior 
William S. Harris, M.D., Norman S. chamber lens implants. Topics include: 
Jaffe, M.D., Leeds E. Katzen, M.D., Modern Extracapsular Cataract Surgery 
Charles Kelman, M.D., Manus C. Kraff, | and Why You Should Change to It, Con- 
M.D., Jess C. Lester, M.D., Thomas trolling Astigmatism, Combined Pro- 
Mazzocco, M.D., David J. Mclntyre, cedures, Complications and Avoidance. 
M.D., Herbert J. Nevyas, M.D., Steven Do’s and Don'ts of Extracapsular 
P. Shearing, M.D., John H. Sheets, Cataract Surgery, Medi-Legal Aspects of 
M.D., C. William Simcoe, M.D., Intraocular Lens Implant Surgery, The 
Barrie H. Thrasher, M.D. Cornea, Retina and the Intraocular Lens. 
They are 19 of | m Pre and Post 
the most distin- E Operative Care, 
guished ophthal- Intraocular Lens 


~ Power Calcula- 
tions, Instrumen- 


mologists prac- 
ticing today. And 






they will be the tation, and Sur- 
faculty for the Ist gical Audio-Visual 
Annual Interna- | Techniques. 
tional Eye Congress f The fee for 
in Atlanta, Georgia. a. oo : _ ophthalmologists 
April 24-26, 1981. S Ti gee Ssss is $300. And a 
Sponsored by op, BB Be i= sss special one-day 
Metropolitan Eye Sim best: = ======= course for techni- 
and Ear Hospital, us : Te esssS cians on Saturday 
the 2’ day Eiai Ş April 25, is $50. 


prem- 


So plan now to attend the 1st Annual International 
j Eye Congress in Atlanta. Attendance is limited to 300. ; 


Mail to: Ms. Linda Albright, Congress Coordinator O $300 Ophthalmologist 
c/o Metropolitan Eye and Ear Hospital a$ 50 Technician 
3223 Howell Mill Rd., N.W. O $350 Ophthalmologist with technician 
Atlanta, Georgia 30327 

Please include names of all registrants. 

Name(s) 


i Address I se j 
City EEN a ee 


"Make check payable to: Metropolitan Eye and Ear Hospital 
ee GEA SHEA HERT MADE SES S S all 
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The West Virginia Academy of NEURO-OPHTHALMOLOGY 
Ophthalmology aud Dioleryigaiegy Scientific Principles and Practice 
The Nationaj Spring Meeting at i| Toronto, Canada» May 28 and 29, 1981 
p , Presented by the Playfair Neuroscience 
P C9 £9 £3 PASE OH j j 
me AE E Toronto Westem Hospital 
April 26-29, 1981 
Ophthalmology Speakers: | The J.L. Silversides Visiting Professor of 
Steven T. Charles, M.D., Memphis, Tennessee = Neuro-ophthaimology— 
Miles H, Friedlander, M.D., New Orleans, Louisiana 
Miles A. Galin, M.D., New York, New York = Dr. W. lan McDonald, 
Richard P. Kratz, M.D.. Van Nuys, California London, England 
Randali J. Olson, M.D., Salt Lake City, Utah | 
George W. Weinstein, M.D., Morgantown, West Virginia | _ The course will cover the physiology and 
Otolaryngology Speakers: disorders of eye movement and vestibular func- 
Jack Anderson. M.D. New Orleans. Louisiana tion, the optic nerve, raised intracranial pres- 
Kenneth Dolan. M.D. towa City, lowa | sure, and the pupil. A faculty of clinicians, 
Robert Kohut, M.D., Winston-Salem North Carolina | neurophysiologists and neuroanatomists will 
Mansfield Smith, M.D., San Jose, California present clinical, laboratory and basic science 
LATEST on Intraocular Lens, Refractive Keratoplasty, Retinal | aspects of neuro-ophthaimolog 


Faculty includes R.A. Bell, Kingston; D.R. 
eg en Montreal: J.J. Corbett, lowa City; T.H. 
Kirkham, Montreal: W.L. McDonald, London; 


Detachment, Vitrectomy, and Ultrasound. 
LATEST on Facial, Plastic, and Reconstructive Surgery and 


OPIANIA EEANN AASE NAN OPT Ltn CSTE IMAC SIEVE ON EM EERSTE RAE SMO SE HEM LRH YESA TRY NEE CN er Gh tot OLTEN OMA nik ornare pa Fa? OLA in wd eNom NON eel aniti 


Radiology. Pid | l OG 
PLAY the 1979 internationa! Ryder Cup Course or one of 20 Pod] ee es e = deal yale ee 
Champion Tennis Courts during leisure hours. l k p nual oe p amr 
| ae ae | ett, L.A. Lloyd, J.A. Parker, D.F. Schwarz, J.A. 
eee We ae ETERA | || Sharpe. H. Schutz, JA. St Cyr, J.K. Stevens 
ulphur Springs, West Virginia or hote or ee we ca aa ' 
accommodations. f and G. Tatton 
REGISTRATION: Fee of $175 required; checks payable to The | For information, please contact: 
West Virginia Academy of 0 & 0. Send to: J. Elliott Blaydes | Dr. James A. Sharpe, Course Director, % Miss 
| M.D., Frederick & Woodland, Bluefield, West Virginia 24701. D. McBride, Continuing Medical Education, 
| Faculty of Medicine, University of Toronto, 
| _ AMA CREDIT CATEGORY! Room 245, FitzGerald Building, Toronto, Ontar- 


io M5S 1A8 CANADA Phone: 416-978-2718 





minnaar Aane aAA AAAA EAA A a AAAA A A a i A A aaar amah n A E eA arr A Ar Sr sy Ary R A A A Aaa A whether 


A Symposium 
on 


CLINICAL MANAGEMENT OF 
INFECTIOUS DISEASES OF THE EYE: 
NEWER DEVELOPMENTS 


June 11-12, 1981 


University of California 
San Francisco 





presented by 
The Francis |. Proctor Foundation for Research in Ophthaimology 
and the Department of Ophthalmology 


For further information, please write or call Extended Programs in Medical Education, 
University of California School of Medicine, Room 569-U, San Francisco, California 
94143, (415) 666-4251. 





OPTIMUM 
MAGNIFICATION 
WITHOUT 

FIELD LOSS 


The Poole Telescopic Attachment 
For The Keeler Indirect 
Ophthalmoscope 


@ Gain optimum magnification: 2x - 10x 

@ No field reduction 

@ Improved Penetration of small pupils, 2mm 
@ Improved stereopsis 


Now, from Keeler, the Poole Variable Focus Telescopic 
Attachment — a lightweight removable device that = 
increases the magnification of indirect viewing by 

approximately 2.5x without field loss, allowing more precise 
examination of the fundus, even with 30D lens. 


The Poole Attachment allows flexibility in focusing and 
magnification as well as providing improved stereopsis and small pupil penetration. 


The Poole Attachment with clip-on eyepieces can be ordered for use on most existing 
Keeler Indirects or with any new kit. For further details on the Poole Attachment and 
the Keeler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 
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(Poole, Poler, and Sudarsky). Schematic representation of the use of viewing lens distance and power variation to optimize 
stereopsis and magnification for a given pupillary aperture. Left, Variable focus telescopic ophthalmoscope focused on the 
viewing lens image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable focus telescopic ophthalmoscope 
focused on the viewing lens image at 60cm (pupillary diameters: 4mm, 3mm, and 2mm). Fundus Magnifications 1.5x with 30D 
at 60cm to 8.5x with 14D at 30cm. 


KEELER OPTICAL PRODUCTS, INC. 
Name 

Hospital 

City/State/Zip 


[C] Please have representative call. 

[] Please send further information on the Poole Telescopic 
Attachment. 

[ ] Please send complete Keeler Product Catalog. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 


KC Keeler 


„With the future in sight 
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THIRD ANNUAL DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 FAIRMONT HOTEL DALLAS, TEXAS 


VISITING FACULTY 


Leo Bores, MD Santa Fe Marshall Parks, MD Washington, DC 
Edward Cotlier, MD New Haven Gary Rogers. MD Columbus 
David Hiles, MD Pittsburgh Ronald Smith, MD Los Angeles 
Herbert Kaufman, MD New Orleans Howard Slavin, J.D. Los Angeles 
James Kingham, MD Tampa Waiter Stark. MD Baltimore 
Donald Mousel, MD Reno William Tasman, MD Philadeiphia 
DALLAS FACULTY 

Priscilla Berry, MD Everett Moody, MD 

Gary Fish, MD William Pheips, MD 

Dwain Fuller, MD William Snyder, MD 
5 Wiliam Hutton, MD David Stager, MD 

John Lynn, MD Albert Vaiser. MD 

TOPICS 


* REFRACTIVE SURGERY (Friday. March 13} 
Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), 
Keratophakia, Keratomileusis, Epikeratophakia, Intraocular Lenses 


e PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14} 
New Approaches te Congenital Cataracts, Subluxated Lenses. Secondary Membranes, Anterior Vitrectomy. Marn- 
agement of Pediatric Ocular Trauma 


e UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 
Historical Perspectives. Differential Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 


Sponsored by: 
Children’s Eye Care Foundation Children’s Medical Center 
Presbyterian Hospital of Dalas Retina Foundation of the Southwest 
+ 


Texas Ophthalmological Association 
Accreditation—Category 


Fee—$250.00— includes course, luncheons, and evening activities 
$75.00 (Residents with letter from Department Chairman) 


For further information please write or call: 
A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue. Dallas, Texas 75246 9 (214)820-2317 


THE DUKE 
ADVANCED VITREOUS SURGERY COURSE 
PART |: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgical techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. Ample time for exchange of experiences. 


All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY Applications To: 
Thomas M. Aaberg, Milwaukee Ms. Cathy E. Moore 
George W. Blankenship. Miami Duke University Eye Center 
Steve Charles, Memphis P.O. Box 3802 
Brooks W. McCuen, Durham Durham, N.C. 27710 
Maurice B. Landers, Durham Phone: 919-684-3891 


Robert Machemer, Durham 
Ronald Michels, Baltimore 


AMA Category | Registration Fee: $200. 
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A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON’S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 





Step-by-step instructions from 54 contri- 
the butors ... all styles of lenses, with an 


a expanded section on WORST, SHEARING, 

intraocular CHOYCE, KELMAN, AZAR and LEISKE 

lens LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


manual © Where and how to order lenses 


èe Complications and how to treat them 





BY DENNIS D SHEPARD. MD FACS 
e Simplified lens power calculation 


e Implantation instruments 
è Intra- and Extracapsular techniques 
èe A-Scan Ultrasonography 
\ / e Informed consent forms 

k i e Post-op care 

e FDA & IRC regulations and reporting 

k M ` e Surgical fees and 3rd party billing 
i | e 464 pages, 1163 references, illustrated 


— i Dennis Shepard, M.D. Publisher 


ALPAR DICKERSON KRAFF PEARCE 


ANIS DREWS _ GREENE ~ KRASNOV PROKOP ~ - 1414 South Miller Street - 
AZAR DULANEY HERTZOG KRATZ SHEARING 4 
BEALE EIFRIG HILES KWITKO SHEETS į Santa Maria, California 93454 USA ! 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE i : 
BOYD FECHNER HOFFER LITTLE SHEPARD : 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me _______ copies of 
BYRON GALIN JAFFE McCANNEL STEIN athe NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER — McINTYRE STRAATSMA § n . i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT § Price includes tax and postage/ , 
DARIN GOULD KELMAN OSHER WORST i l i 

handling (in U.S.A.). Enclose check. ! 


The right direction to effective control of glaucoma 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which 

and then are altered into the is absorbed better into the eye — 
active drug through enzymatic 17 times better-penetration! 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Propine (dipivefrin HCl) molecule 
depicting addition of the two 
pivalyl side chains. 





Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. 


The first prodrug 


for glaucoma therapy. 





Concomitantly with timolol or pilocarpine, or as initial therapy, 
Propine™ (dipivefrin HC1) provides: 


Effective control of IOP Economy 
Therapeutic response com- E Nearly half the price of equiv- 
parable to 2% pilocarpine q.i.d. alent amounts of timolol... 
Reduces mean pressure 20 an important consideration for 
to 24% fixed income patients. 
Facilitates outflow and decreases 
aqueous production z 
Propine (dipivefrin HC1): 

Baker wate Conciente the right direction for use 
epinephrine or pilocarpine E Concomitantly with timolol 
Fewer external side effects than as a oor oe and pilo- 
tig WA SE t carpine users to Propine 

ss chance of cardiovascular E Initial therapy: effective 
effects than epinephrine? and safe choice for the new 
Propine is well-tolerated by glaucoma patient 
patients with demonstrated : 
intolerance to epinephrine® 
No miosis as with pilocarpine. 
Convenient b.i.d. dosage 
Greater likelihood of patient 
compliance 
Easier concomitant use with 
timolol b.i.d. dosage 
Propine™ (dipivefrin HCl)... 
another advancement in research and development 
by the leader in ophthalmics. 
References: 


1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in the treatment of glaucoma. Ophthalmology 1978 
Mar;85(3):268-275. 

2. Kohn AN. et al.Clinical comparison of dipivalyl epinephrine and epinephrine in the treatment of glaucoma. 
Am J Ophthalmol 1979;87:196-201. 

3. Kass MA. et al. Dipivefrin and epinephrine treatment of elevated intraocular pressure: a comparative study. 
Arch Ophthalmol 1979 Oct;97(10 ):1865-1866. 

4, Allergan Report Series No. 168, 1980. 

5. Allergan Report Series No. 169, 1980. 


AIlERGAN Pharmaceuticals, Inc. 
© Irvine, CA 92713 
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Propine™ (dipivefrin HCl)... 
another advancement in 
research and development 

by the leader in ophthalmics. 


Propine™ (dipivetrin hydrochloride} sterile ophthalmic solution 


CONTAINS: Dipivefrin HCI*. 0.1% with: benzalkonium chloride 0.004%. edetate disodium: mannitol: 
sodium chloride. sodium metabisulfite. hydrochloric acid to adjust pH and purified water 
“Licensed under U. S. Patent Nos. 3,839,584 and 3.809.714 INDICATIONS: Propine™ (dipivefrin HCI) is 
indicated as initial therapy tor the control of intraocular pressure in chronic open-angle glaucoma 
Patients responding inadequately to other antiglaucoma therapy may respond to addition of 
Propine. In controlled and open label studies of glaucoma. Propine demonstrated a statistically 
significant intraocular pressure-lowering effect. Patients using Propine twice daily in studies with 
mean durations of 76-146 days experienced mean pressure reductions ranging from 20-24% 
Therapeutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily 
Controlled studies showed statistically significant differences in lowering of intraocular pressure 
between Propine and 2% epinephrine. In controlled studies in patients with a history of epinephrine 
intolerance. only 3% of patients treated with Propine exhibited intolerance. while 55% of those 
treated with epinephrine again developed an intolerance Therapeutic response to Propine twice 
daily therapy is comparable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing 
Propine and 2% pilocarpine. there were no Statistically significant differences in the maintenance 
of IOP levels for the two medications. Propine does not produce miosis or accommodative spasm 
which cholinergic agents are known to produce The blurred vision and night blindness often 
associated with miotic agents are not present with Propine therapy. Patients with cataracts avoid 
the inability to see around lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: 
Propine™ should not be used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This product is contraindicated in 
patients who are hypersensitive to any of its components PRECAUTIONS: Aphakic Patients. Macular 
edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine 
Discontinuation of epinephrine generally results in reversal of the maculopathy Pregnancy 
Category B. Reproduction studies have been performed in rats and rabbits at daily oral doses up to 
10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no evidence of 
impaired fertility or harm to the fetus due to dipivefrin HCI. There are. however. no adequate and 
well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, this drug should be used during pregnancy only if clearly needed 
Nursing Mothers. It is not known whether this drug is excreted in human milk Because many drugs 
are excreted in human milk, caution should be exercised when Propine is administered to a 
nursing woman. Usage in Children. Clinical studies for satety and efficacy in children have not been 
done. Animal Studies. Rabbit studies indicated a dose-related incidence of meibomian gland retention 
cysts following topical administration of both dipivefrin hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine. Local Effects. Burning and Stinging was the most frequent 
side effect reported (6%) with Propine alone. Injection was observed in 65% of the patients 
Epinephrine therapy can lead to adrenochrome deposits in the conjunctiva and cornea. HOW 
SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a 01% sterile solution in 
plastic dropper bottles in the following size: 10 ml — NDC 0023-0260-10 


AIIERGAN Pharmaceuticals, Inc. 
Irvine, CA 92713 








Seminar Announcement 


Modern Concepts in Refraction: 


CORNEAL CONTACT LENSES 
AND 
REFRACTIVE KERATOPLASTY 
Friday and Saturday 


May 8-9, 1981 . 


San Francisco 





Sponsored by 
The Narcissus Medical Foundation 
In conjunction with 
Mary's Help Hospital 


AMA. and CMA. approved as Continuing Medical 
Education Program (Twelve [fours Credit ) 


PLACE 


Hyatt Hotel on Union Square, San Francisco 


TOPICS 
O0 All basic state of the art concepts and methods relative to 
currentlyavailable contact lenses, hard soft) gas permeable 
O Basic methods and general overview of modern techniques 
in refractive keratoplasty 
O Perspectives f$rfuture devel pPMents in contact lens tech- 
nology refractive keratoplasty 
Overview of alternative methods eg. onho keratology 


Didactic lectures and hands on workshops 


D O o 


Basic and advanced contact lens assistance course 


workshop 


FACULTY 
IAMES D. ATWOOD, M.D 
Sacramento, California 
PERRY S. BINDER, M.D 
San Diego, Califomia 
DAVID S. CHASE, M.D 
Burlington, Vermont 
MR. L. DEAN CLEMENTS 
Rochester, New York 
DR. GERALD FELDMAN 
San Diego, Califomia 
PAUL HONAN. M.D 
Lebanon, Illinois 
MR. JACK MOORE 
Minneapolis, Minnesota 
ANTHONY B. NESBURN. M.D 
Los Angeles, Califomia 
HAROLD A. STEIN, M.D 
Toronto, Ontario, Canada 
LEROY G; MESHEL. M.D. 
San Francisco, Califomia 


Ci urse | Nrector 


TUITION 
$280 OO ( Please make check pavable to Narcissus Medical 
Foundation, Education Committee. Mail to 1800 Sullivan 
Avenue, Suite 506, Daly City, CA 94015, Course enrollment 
is limited—early registration is suggested. 
Exciting San Francisco Bay Area Social Program 
For more information contact: 
Leri w G. Meshel, M.D 
Narcissus Medical Foundation 
1800 Sullivan Avenue, Daly € ‘itv. CA 94015 
(415) 992-9224 
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CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhoff, M.D 
Falls Church, Virginia 


Just match the mosaic seen with the DMV Remover 
smallest (flare) beam of the slit lamp 

with the similar mosaic on the MOSAIC Hard lenses 

. MATCHER 


So simple, fast. inexpensive—use tt 
routinely for implant, cataract. and DMV II (Vented) 
corneal cases Hard lenses 


Buy no reticle, attachments, spec- 
ular microscope, camera, or film 


No reticle to confuse the view during SLR 
this and other examinations ar as 


Soft lens 
No slit lamp modification or instal- 
lation in the eyepiece Remover / Inserter 
Use with the following slit lamps 


Zeiss 12.5x eyepiece, Haag-Streit 25x EUROPEAN OUTLET 
eyepiece, Bausch & Lomb 15x eyepiece Mr. Willi Ott, Kontaktlinsen 


Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


° DMV Contact Lens Co. 
Send $20 check for complete instructions for Quality Contact Lens Accessories 


viewing the mosaic and laminated chart to l 
Box 2829 Zanesville, Ohio 43701 
Bio-Surgical Supply SESER 614/452-4787 


200 Little Falls St | | P 
Falls Church, Va. 22046 DMV (Ria) 


Price includes postage, handling, & tax 


Specify your slit lamp manufacturer 


FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., Program Chairman 
MEDICAL RETINA— Moderator: Thomas O. Muldoon, M.D. 
Speakers: Louis V. Angioletti, Jr., M.D., Francis E. Cangemi, M.D., Michael W. Dunn, M.D., Joseph B. 
Walsh, M.D., Barry E. Wright, M.D., Lawrence A. Yannuzzi, M.D. 
AUTOMATED PERIMETRY—Moderator: William O. Sass, M.D. 
Speakers: Professor H. Bebie, Steven Feldon, M.D., Charles Kurtzman, Ph.D., G. Peter Halberg, M.D., 
David Miller, Ph.D. George Spaeth, M.D., G. Zuehlke, Ph.D. 
MEDICAL CORNEA— Moderator: Jorge N. Buxton, M.D. 
7 S. Arthur Boruchoff, M.D., A. Gerard DeVoe. M.D., Frank B. Hoefle, M.D., Richard A. Thoft, 


SCIENTIFIC PAPERS— Moderator: Ket Lubkin, M.D. 


Speakers: Charles R. Beyrer, M.D., J. Elliott Blaydes, M.D., Stephen L. Bosniak, M.D., Mark E. 
Hammer, M.D., Mark Jaffe, M.D., Richard S. Koplin, M.D., Sheila eh TY M.D., F. Alfonso Ponce, M.D., 
Lewis Schachne, M.D., Burton Schechter, D.D.S., Thomas C. Spoor, M.D. 

AMA-CME Credits, Category 1: 16 

Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 

Dinner Dance, Promenade Cafe, Rockefeller Center: $50.00 per person 

For registration and further information, please write: 

Jane Stark, Conference Registrar, New York Eye and Ear Infirmary, 310 East Fourteenth Street, New 
York, New York, 10003 





KELMAN ANTERIOR 
CHAMBER LENS” 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly} 


CURRICULUM: 


Anterior vs. Posterior 1.0.L.'s 

Contraindications to Anterior LO.L. 

Advantages of Kelman 1.O.L. 

Size and Stability of 1.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.1.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


“lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME aa Ot peal at eg Bea ee ace x 


ADDRESS 





STATE aR rN e 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 

Leed§ Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman. M.D. 
Stephen LoRe, M.D. 
Wiliam U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills: 
Lens Prolapse: Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200° 


“includes optional Kelman Anterior LOL. Course 
fone additional day} 


FOR FURTHER DETAILS, CONTACT. 


The David J. Kelman 
Research Foundation, inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 


arco... 
Everything you need, 
Anywhere you are. 


| ee 





of you. For a free folder 
describing Marco's complete 
product line and the name of 
the Marco representative 
nearest you, just drop us 


From slit lamps to trial 
2 frames, Marco supplies the 
needs of the nation’s optical 
profession. 
Keratometers, perimeters, 







The result: Quick delivery, 
plus fast and dependable 
service whenever you 
need it. 

Next time you think of 
equipment, think of Marco, 


the people who are thinking 
17) MARCO 
Where Seeing Le Believing 


1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904-396-4210 


lensmeters, trial sets, what- m aline. 
ever you require, chances are nai 
Marco has the product—and f 5 Quick 
a representative nearby j : 
aaye 5 :. gs d » 
waiting to help you. Z delivery, plus 
` 


fast and 
dependable 
-~ service whenever 
you need it. 
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The University of Texas Medical School at Houston 
Department of Ophthalmology 


is conducting a two day accrediting seminar and workshop in 


OCULAR AND ORBITAL ULTRASONOGRAPHY 


- Hermann Eye Center, Houston, Texas 
Thursday and Friday, March 5 and 6, 1981 










FACULTY 


Charles Garcia, M.D., Course Director 
University of Texas Medical School and M.D. Anderson Hospital and Tumor Institute, Houston, Texas 


Richard D. Binkhorst, M.D. 


5t. Vincents Medical Center, New York, New York 


Richard Dallow, M.D. - 


Harvard Medical School, Boston, Massachusetts 


Yale Fisher, M.D. 


Manhattan Eye, Ear and Throat Hospital, New York. New York 


Richard Lewis, M.D. 


Baylor College of Medicine, Houston, Texas 






















Stanley Handel, M.D. 


U.T. Medical School at Houston, Houston, Texas 


Mary Smith 


Cornell University Medical School, New York, New York 


















TOPICS 
Physics of Ultrasound © Contact Versus Immersion Scanning ¢ Anterior Segment Pathology 
Ultrasound Measurement and IOL Power Calculations: Intraocular Tumors, Evaluation and Management 
Orbital Inflammation © Orbital Tumors © Vitreous and Retinal Pathology * Ocular Trauma and Foreign Bodies 
Ultrasonography and Computerized Axial Tomography in Orbital Disease 
Therapeutic Ultrasound * and Supporting Workshops 


FEE: $250.00 
Practicing Physicians 
$150.00 
Resident Physicians, Fellows, Ophthalmic Assistants (with letter of certification) 


INFORMATION, REGISTRATION, RESERVATIONS 
Contact Ms. Alice Warnock (713) 797-1777 ext. 328 
Hermann Eye Center, 7th floor, University of Texas Medical School, Houston, Texas 77030 
Approved for 14 credit hours Category | CME—Enrollment Limited 
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AJO-110 
REGISTRATION FORM 
Name Telephone 
Address S|) nace). a A" 





Fee enclosed. Bilime 


—POLYMACON- 
SS . SO PF 


m JF TRE SEASON 
AESEN TATION 


The Hydrophilic lens you’ve been waiting to see . . 


. and it’s well worth the wait! 
For the first time from Omega . 


. .the nation’s leading optical laboratory. 
A great cast .. . the 13.0mm Soft lens, (— 20.00D to + 20.00D). 
the 14.0mm Soft'n Thin Lens, (PI. to — 6.00D). 


Featuring . . . color-coded packaging for fast, accurate dispensing. 


OMEGA GIVES YOU STAR BILLING! .. All soft lens purchases apply to your 


total monthly discount schedule. 
See our newest attraction . . . Now showing at Omega. 


OPTICAL COMPANY 
PO. BOX 222233. Dallas, Texas 75222 
National—1-800-527-2657 Texas—1-800-492-2894 


THE FULL SERVICE LAB 
| Omega Soft Lenses are also distributed by these subsidiary laboratories: | 
Milroy Optical 
Tampa, FL 33609 
FL—1-800-282-2702 
Natl.— 1-800-237-7769 


Optimum Optics 


Apollo Optical, Inc. Hensel Optical 
Rochelle Park, NJ 07662 


Houston, TX 77039 Dallas, TX 75234 | 
TX—1-800-392-3144 TX—1-800-492-9339 NJ—1-800-562-6987 | 
Natl.—1-800-231-3472 | | 


Natl — 1-800-527-3112 Natl.— 1-800-631-3587 


Arizona State Optical | International Optical | Precision Optics Milroy Optical Milroy Optical 
Tempe, AZ 85281 Dallas, TX 75234 


| St. Cloud, MN 56301 Tucker, GA 30084 Milwaukee, WI 53201 
Neto -800-352-1437 Local—1-214-241-8628 


MN— 1-800-892-8555 | GA—1-800-282-8287 WI— 1-800-242-7906 
.Natl—1-800-328-7075 | S. East —1-800-241-9284 Natl. —1-800-558-0412 


WE HAVE NO RETAIL OUTLETS —— . a 


Natl.—1 -800-528-6489 Natl.— 1-800-527-7402 
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FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 
February 1-4, 1981 


Doral Beach Hotel 
Miami Beach, Florida 


PRACTICAL ADVANCES IN 
GENERAL OPHTHALMOLOGY 


FACULTY 
University of South Fiorida College 
of Medicine, Tampa 
Wiliam Biersdorf, Ph.D. 
W. Sanderson Grizzard, M.D. 
James Rush, M.D. 


University of Florida College of 
Medicine, Gainesville 
Paul Romano, M.D. Jonathan Trobe. M.D. 


University of Miami School of 
Medicine, Bascom Paimer Eye Institute 
William Culbertson, M.D. Jane Kivilin, M.D. 
Lee R. Duffner, M.D. Robert Osher, M.D. 
Ralph Kirsch, M.D. Paul Palmberg, M.D. 
Alfred Smith, M.D. 


The Florida Midwinter Seminar in Ophthalmology and 
Otolaryngology is co-sponsored by the University of 
Florida College of Medicine (Gainesville). The Univer- 
sity of Miami School of Medicine (Miami). and the Uni- 
versity of South Florida College of Medicine (Tampa). 
The program is accredited by the Council on Medical 
Education of the American Medical Association, Cate- 
gory i of the Physicians Recogition Award. Registration 
fee is $225 for practitioners and $100 for resident upon 
application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to “Florida Midwinter 
Seminar. 405 Northeast 144th Street, Miami, Florida 


* 


Manhattan Eye, Ear and Throat Hospital 
Corneli Ophthalmology Program 


presents a post-graduate course In 


Contact A and B Mode 
Diagnostic Ultrasonography 


Friday and Saturday 
February 13-14, 1981 


Faculty: Nathaniel R. Bronson, M.D. 
Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
Yale L. Fisher, M.D. 
William F. Regan, M.D. 
Edward M. Trayner, M.D. 
Mary E. Smith, B.A., R.D.M.S. 


Guest Lecturer: Richard Dallow, 
Boston, Mass. 


| Available Equipment: Bronson-Turner 
B-Scan, Ocuscan, Ultrascan. 


| For Information, write: 
Course Director, Yale L. Fisher, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 


33161. Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, Miami 
Beach, Florida 33140. 


New York, N.Y. 10021 





FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 4 
NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., Program Chairman 
EXTENDED WEAR LENSES— Moderator: Frank B. Hoefle, M.D. 
Speakers: Joseph A. Baldone, M.D., Jorge N. Buxton, M.D., James J. Koverman, Miguel Refojo, D.Sc. 
THYROID OPHTHALMOPATHY— Moderator: Hampson A. Sisler, M.D. 
Speakers: Robert Chase, M.D., William Cooper, M.D., Robert Day, M.D., Joseph Ogura, M.D., Robert 
Schimek, M.D., John T. Simonton, M.D., Stephen Trokel, M.D. 
GLAUCOMA— Moderator: James E. Burris, M.D. 
ate Alfonse A. Cinotti, M.D., Max Forbes, M.D., G. Peter Halberg, M.D., Bernard Kronenberg, 
.D., George Spaeth, M.D. 
INTRAOCULAR LENSES— Moderator: John R. Finlay, M.D. 
speanels: Leeds E. Katzen, M.D., Larry G. Leiske, M.D., Steven P. Shearing, M.D., John H. Sheets, 


AMA-CME Credits, Category 1: 16 
Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 7 
Dinner Dance, Promenade Cafe, Rockefeller Center: $50.00 per person 
For registration and further information, please write: e 
Jane Stark, Conference Registrar, k 
New York Eye and Ear Infirmary, 
310 East Fourteenth Street, 
New York, New York, 10003 


The Fundus Camera 
That Keeps You A Step Ahead 


The Kowa RC-Wp3 was developed in response to 30° and 20° lenses are available options. With a 
demand from specialized practitioners for ad- choice of three power supplies, nearly every type 
vanced performance in a fundus camera... a of photography is possible, including 3 frame- 
basic instrument that would keep “a-step-ahead” per-second fluorescein angiography. For com- 
as their practice grew. Economically priced, it plete details on the RC-W,;, phone or write 
features 45° wide-angle optics with true color Kowa today. 

rendition and sharp quality! For magnification, 


KOWA RC-Wr3 Wide-Angle Fundus Camera 


FEATURES: 

è Systems approach permits ready expansion 
of capabilities as needs grow. 
45° optical system with aspherical 
objective records fundus sharply to 
periphery in true color. 30° and 20° 
lens availability. 
Three power supply units to meet 
specific photographic needs. Polaroid 
color can be performed by all units, 
as can 6"x7" enlarged photography. 
Special combinations allow for normal 
and fluorescein angiographs, 
3 frame-per-second capability, 
data recording on 35mm film frames. 


Ea 
Kae? KOWT, 20001 South Vermont Ave. 
° e Torrance, CA 90502 


Ow alitu riobs i y” 742 IE S te? 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 





—proven in all types of surgery for 30 years 


e THE inert polyamide | e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 

SUPRAMID EXTRA® sutures in sterile packages è 


e Sizes 10-0 to 0 with swaged-on e Needles by Sharpoint®: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontails-Fixation “skl” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or ‘“Guibor-design”’ 
orange-peel surface for orbital floor - 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH rierren rigai for rhinoplasty and mentoplasty augmentation 


~ 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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Semi-Annual Cadater Courses 


) x of the 
+ : Nem Pork ‘Medical College 
ed Westchester County Medical ti 


OCULOPLASTIC SURGICAL DISSECTION COURSE—May 1 13- 16, » 1981 
(40 HRS. CME & CAT |) 









M A M.D J Hagedoorn, Ph.D igo Ra 
; m. M.D, . Ph. smetic E E Blepharoptosis, Trauma =” 
M. Baskin. M.D. S. Hecht. M.D. Surgery, Lid Reconstruction, aal ‘Surgery, Or- ` 
R. Coburn. M.D. L. Herman, Ph.D. bital Reconstruction, Entropion, Ectropion, Orbital, ` 
N. Cousins. Esq. A. Messina, M.D. Fractures, Orbital Tumors and Chemosurgery. , # 
M..Dunn, M.D. N. Pastorek, M.D. í 
H. Gould. M.D. E. Wiggs, M.D. SPECIAL FEATURES: 
M. Guibor, C.O. D. Watley. M.D. * Live Surgical Demonstration Video 
P Guibor. M.D. and others. e Video Tape Surgery and Cadaver Dissections 

. « Film and Lectures -7 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
cio Dr. P. Guibor, 680 Park Avenue » Course Outlines, Manuscripts. Materials 
New York, N.Y. 10021 (212) 734-1010 * Sutures & Needles 

. Ae Ay Transportation Motel to Medical Center 
15 min.) 
Mav 13-18. 1981 . s Banquet & Dally Luncheons included 


ay ' 
OCULOPLASTIC REGISTRATION FORM 
Registration $700.00 


Name = 

FUTURE MEETINGS 
February 14-21, 1981 
International Oculoplastic 
Society Congress 
Venezuela 


Address 


City State 


Telephone (_) 
Specialty: Ophth-—-ENT —Piastic—Derm 
(circle one) 
Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 


March 15, 1981 

American Society Contemporary Ophth. 
Oculoplastic Section 

Disney World--Orlando, Florida 








1981 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 
FACULTY 


Ronald W. Barnet D. Peter Choyce Henry M. Clayman Robert C. Drews 
United States England United States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States Canada 


For information please write: The Eye Foundation (AFORE) 
| 421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 ` 
Phone: (602) 257-1077 . 
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CATARACT MICROSURGERY COURSE 
offered by 
THE LOUISIANA STATE 
UNIVERSITY EYE CENTER 
NEW ORLEANS, LOUISIANA 
FEBRUARY 13-15, 1981 


Visiting Faculty: Richard Kratz, M.D. 
Van Nuys, California 


MICROSURGERY. PHACOEMULSIRICATION, JOL IMPLAN- 
TATION, ANTERIOR VITRECTOMY. REFRACTIVE SURGERY, 


FACULTY 


HerbertE. Kaufman, MD 
Joseph A. Baldone, MD 
Denis M. Carroll, MD 


Barry S. Kassar, MD 
Keith S. Morgan, MD 
Aran Safir, MD 


Laboratory sessions (restricted to 20 registrants) will 
provide faculty supervised practical instruction. 
Unlimited lecture enrollment. 
REGISTRATION FEES CME CREDITS 
Lectures only $250 12 hours 
Lectures and Labs $500 24 hours 


Registration and information 


Adrienne Miester 
LSU Eye Center, 136 S. Roman St. 
New Orleans, LA 70112 
Telephone (504) 568-6700 
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RETINAL DETACHMENT 
SURGERY STRATEGY AND 
TACTICS 
MARCH 13-14, 1981 
14HOURS CMEI 
SPONSORED BY 
MANHATTAN EYE, EAR 
& THROAT HOSPITAL 


A detailed unified approach to retinal 
detachment repair centered around 
the exoplant technique of buckling will 
be presented. The two day lecture 
series is designed for practicing 
ophthalmologists and residents. 


Registration fee: $250.00 
Residents: $150.00 


For further information, write or telephone: 


James S. Schutz, M.D., Course Direc- 
tor, Manhattan Eye, Ear & Throat Hos- 
pital, 210 E. 64th St., New York, NY 
10021 Phone (212) 753-6464 
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APRIL 9th & 10th, 1981 
LENOX HILL HOSPITAL 
New York City 


THE RED EYE 
Diagnosis and Management 


This seminar will be devoted to a comprehensive overview of the diagnosis and management of 
the Red Eye resulting from external and intraocular infections and inflammations. A distinguished 
panel of experts wili discuss the latest advances in the diagnosis, pathogenesis and treatment, 
emphasizing the practical aspects of management. Clinical case problems submitted by panelists 


and audience will be analyzed at each session. 


FACULTY: 


Jules L. Baum, M.D. 
Stuart |. Brown, M.D. 
Robert S. Coles, M.D. 
Richard K. Forster 


REGISTRATION FEE: $200.00 


Peter Laibson, M.D. 
Bruce Ostler, M.D, 
Michael B. Starr, M.D. 
Frederick H. Theodore 


Residents: $75.00 


FOR INFORMATION WRITE: 


Lori Dioszeghy 

Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 


“This course is approved 
for 16 credit hours in 
Category | towards the 
Physicians Recognition 
Award of the A.M.A. 


\ new design for greater lens stability 


EW IMPLENS 30 


ntraocular Lens (Sheets Design)* 


Unique biomechanically designed 
losed end loops keep this posterior 
hamber lens firmly positioned within the 

sapsular bag and make it easier to implant. 

The compression forces created by the 
pops’ flexibility allow progressive, con- 

— rolled release during insertion. So the lens 
‘enters immediately with no need for posi- 
ñoning holes and without the sudden 
šsnap back” of conventional open loops. 

he single-plane design makes insertion 
elatively simple, through a small incision, 
educing endothelial touch. 

Once in place, the loops' four arcs of 
ixation create excellent vertical and 
orizontal stability with reduced forward 
>rojection and tilt, minimizing pupillary 
antrapment and preventing rotation. There 

=s complete post-operative constriction/ 
iilation of the pupil. Glare and glitter are 
educed. 

New IMPLENS 30—available only from 

McGhan—is the first of many developments 
Bo grow from our partnership with 3M and 


ZZ 


Please attach this coupon to your business 
card or prescriptiorrform, and send it to: 


McGhan Medical Corporation 
700 Ward Drive 
Santa Barbara, CA 93111 


| would like the following: 


the surgeon, a good example of innovative 
logic applied to the practical needs of 
physicians and patients. John H. Sheets, 
MD, will discuss ECCE and demonstrate his 
implantation techniques using the new 
IMPLENS 30 ina forthcoming series of train- 
ing seminars. To find out more about these 
seminars and about the new IMPLENS 30, 
please return the coupon. 


Professional Consultation: (800) 235-6913 
Ordering Information: (800) 235-6911 
In California: (800) 322-6981 


Focused on the present 
to envision the future. 


O Information about the 4-day seminar in 
ECCE and implantation techniques by 
John H. Sheets, MD 
O More information on the new IMPLENS 30 
O One practice IMPLENS 30 lens AJO-1 | 


_selGlaleeleeiiise for 
Caution: Investigational device. Limited by 
Federal (U.S.A.) law to investigational use 





THE NATIONAL EYE INSTITUTE 


and 


EPISTAT ASSOCIATES 


present 


A COURSE ON 
: CLINICAL VISION RESEARCH: 
EPIDEMIOLOGIC AND BIOSTATISTICAL APPROACHES 


April 23-25, 1981 
Sheraton Sand Castle 
Sarasota, Florida 


This course is an introduction to contemporary methods and principles of clinical vision research. Topics 
include: clinical research strategies, epidemiologic methods including case-control and cohort studies, clini- 
cal trials, and biostatistical principles. Many examples from actual studies will be used as a starting point for 
the discussion of practical problems of planning and conducting clinical vision research and methods of 
analyzing and interpreting the results. | 

Continuing Medical Education credit is offered for this course. Enrolimentis limited. For additional information write to 
Catherine M. Beinhauer, EPISTAT ASSOCIATES, Box 214, Norwich, Vermont, 05055. 


FACULTY 

Theodore Colton, Sc.D Course Director. Charles H. Hennekens, MD, Dr. PH 
Professor of Epidemiclogy and Bio- Assistant Professor of Epidemiology 

statistics Harvard Medical School 
Boston University School of Public Cari Kupfer, MD 

Health Director 
Fred Ederer, MA National Eye Institute 
Chief, Office of Biometry and Epidemiofogy Frederick L. Ferris Ii, MD E 
National Eye institute Ophthalmologist, Office of Biometry and Epidemiology 


National Eye Institute 
Robert Greenberg, MD y 


l , . Matthew D. Davis, MD 
Assistant Professor of Epidemiology mies ant 
and Clinical Medicine Chairman, Department of Ophthalmology 


Dartmouth Medical Schoo! University of Wisconsin 
IMMEDIATELY PRECEEDING 1981 ARVO MEETINGS 


The Joint Commission on Alhed Health 
7 Personnel in Ophthalmology 


INCORPORATED 1969 
YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a 
Medical Assistant in Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. The orai/practical test for Ophthalmic Technicians is 
given in November at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians repre- 
senting all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 
Applications for the certification Examinations must be received by May 1st. 


JOINT COMMISSION ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 
1575 University Avenue 
St. Paul, Minnesota 55104 


JCAHPO does not discriminate on the basis of race, color, 
national origin, age, sex, creed, handicap or marital status. 
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A COMPREHENSIVE COURSE IN INTRAOCULAR 
LENSES AND PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D. 
Edwin Hill, M.D. Steven Shearing, M.D. 
Thomas Mazzocco, M.D. 


GUEST FACULTY 

Mr. Eric Arnott, Great Britain Richard Kratz, M.D., U.S. 
Robert Azar, M.D., U.S.A. Michael Lieppman, M.D., 
Michael Blumenthal, M.D., Tel Aviv James Little, M.D., U.S. 
Leo Bores, M.D., U.S.A. Richard Livernois, M.D., 
Leonard Christensen, M.D., U.S.A. William Maloney, M.D., 
Michael Colvard, M.D., Donald Praeger, M.D., 
Michael Garrison, M.D., Edgar Rainin, M.D., 
William Harris, M.D., U. Donald Serafano, M. 

William Vallotton, M. 


COURSE INCLUDES: 


10 or more live cases with Posterior Chamber Lenses (Sinskey, Shearing, Faulkner), the Mark VIII 
Choyce lenses and Binkhorst type lenses using Extracapsular and the latest modifications of the ‘‘Pha- 
coemulsification Techniques,” Terry Keratometer and Astigmatism and Myopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery using the ‘“‘Phacoemulsifier,” Patient selection, Pre and 
Post-operative care, Post operative examinations, Intraocular lens calculation, Complications including 
removal and changing of lenses. 


Brainstorming with the Faculty 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


COURSE DATES 
March 19-21, 1981 « April 9-11, 1981 * June 4-6, 1981 
July 30-Aug. 1, 1981 + September 10-12, 1981 * October 15-17, 1981 « December 10-12, 1981 


Course Limited to 16 for Personalized Instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00. Cancellation Fee: $150.00 
Cavitron Approved 





Please detach and mail with tuition to: 
The Foundation For Ophthalmic Education 
2232 Santa Monica Boulevard, Santa Monica, California 90404 213-829-4711 


Please send me further information. | am interested in the Course for: 
O March O April O June [O July O September = October December 
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Introducing .. . 


Now, Clinitex offers the STAT, an easy-to-use clinit eX divisi 

cutting and aspirating instrument designed for PETTAN 
removal of tissue, blood, and vitreous from the piss estaba at SE GOT: 
anterior chamber during trauma, emergencies, or a e WAR Eames SA. 
planned procedures. The uncomplicated STAT is Phone: 617-774-0415 

perfect for the hospital and surgeon. It is modular, cable clinitex/danvers 

flash autoclavable, needs no assembly, can be in use telex 6817116 CLNTX UW 
immediately. 
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This convenient micro-surgical instrument 
incorporates many of the proven advantages of the 
Clinitex Machemer/ Parel VISC-X widely used by 
anterior segment and vitreo retinal surgeons. A 

1 mm tip cuts and aspirates with an oscillating 
mode, exerting no traction. Aspiration can be 
automatic or by syringe. The STAT includes 
handpiece with cutting-aspirating tip, power supply, 
battery charger, and autoclaving tray. A selection 
of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars|gives a 
choice of approaches - open sky, limbal, pars plana. 


A Clinitex/ Parel STAT will provide the hospital or 
surgeon with a proven and affordable cutting- 


aspirating instrument, and a safer method than 
sponge and scissors. Phone or write for information 
or a demonstration. 


Why spend a fortune on extras 
you may never use? 


The “STAT” 


The Anterior Segment 
Surgeon’s Alternative. 





HEREDITARY DISORDERS OF THE EYE AND OCULAR ADNEXA 


A collection of articles published in 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY, 1976-1979 





Frank W. Newell, Editor 


288 pages, illustrated $14.95 plus postage and handling 


Dominantly inherited cystoid macular edema. 
August F Deutman. Alfred J L G Pinckers, and 
Albert L. Aan De Kerk 
Dominant cystoid macular dystrophy. 
J GA Notting and À d L G Pinckers 
Fundus flavimaculatus and Stargardt's disease. 
Osmond Bruce Hadden and d Denald M. Gass 
Vitelliform macular degeneration. 
dames D. Kingham and Gregory P Lochen 
X-chremosome-linked juvenile retinoschisis with hemorrhagic 
retinal cyst. 
Bran Po Conway and Robert B. Welch 
Congenital retinal arterial loops and vitreous hemorrhage. 
Alexander d Brucker, Ronaid G Michels, and Stuart L. Fine 
Light and electron microscopic study of early lesions in 
angiomatosis retinae. 
Bon H. Nicholson, Witham R Green, and Kenneth R Kenyon 
Hydrocephaly, congenital retinal nonattachment, and 
congenital falciform fold. 
Mette Warburg 
Familial foveal retinoschisis associated with a rod-cone 
dystrophy. 
Kenneth G. Noble, Ronald E Carr, and rain M. Siegel 
Myelinated retinal nerve fibers associated with ipsilateral 
myopia, amblyopia, and strabismus. 
Bradley R Straatsma, doin R. Heckeniively. Robert Y Foos, and 
Joha K Shahinian 
Pigment epithelial dystrophy. 
Kenneth G. Noble, Ronald E Carr, and Inun M Siegel 
Electroretinographic testing as an aid in detection of carriers 
of X-chromosome-linked retinitis pigmentosa. 
Eliot L. Berson, Jo Bernice Rosen, and Emily A. Simonoft 
Ocular findings in I-cell disease (mucolipidosis type I). 
Jacques Libert, Francois Van Hoof, Jean-Pierre Farrtaux, and 
Daniel Toussaint 
Clinical and ultrastructural ocular histopathologic studies of 
adult-onset metachromatic leukodystrophy. 
Harry A. Quigley and W. Richard Green 
An ultrastructural study of the retina in the Jansky- 
Bielschowsky type of neuronal ceroid-lipofuscinosis. 
Hans H. Goebel, Wolfgang Zeman, and Eckhan Damaske 
A specific enzyme defect in gyrate atrophy. 
Muriel 1 Karser-Kupler, David Valle, and Luis A. Dei Valle 
Oculocutaneous albinism associated with Apert’s syndrome. 
Sheila Margolis, Inoin M. Siegel, Andrew Choy, and 
Goodwin M. Bremin 
Ocular findings in mannosidosis. 
Amir i Arbisser, A. Linn Murphree, Chartes A. Garcia, and 
R Rodney Howell 
Pigmentary degeneration of the retina in the Hallervorden- 


Spatz syndrome. 
Frank W Newell, Royce O. Johnson il. and Peter R. Huttenlocher 


Mail this coupon today! 


Ophthalmic Publishing Co. 
435 N. Michigan Ave. Suite 1415 
Chicago, IL 60611 


YES, send me ss copies of “Hereditary 
Disorders of The Eye and Ocular Adnexa’” at 
the rate of $14.95 each plus $1.00 each for 
shipping and handling. 


Payment must accompany order! 


Scanning electron microscopy of congenital corneal leukomas 
(Peters’ anomaly). 
Frank M. Polack and Enrique L. Graue 
Successful lens removal in congenital corneolenticular 
adhesion (Peters’ anomaly). 
Gearge O. Waring Hl and Marshali M. Parks 
Primary familial amyloidosis of the cornea. 
& Lee Stock and Richard A. Kielar 
A clinical and histopathological study of Francois-Neetens 
speckled corneal dystrophy. 
Don H. Nicholson, W. Richard Green, Harold E. Cross, 
Kenneth R. Kenyon, and Darey Massot 
Sclerocornea associated with the Smith-Lemli-Opitz syndrome. 
Roben L. Harbin, Jeffrey 1 Katz, Jaime L. Frias, |. Matthew Rabinowicz, 
and Herbert E Kaufman 
Posterior amorphous corneal dystrophy. 
Emmett F Carpel, Robert J. Sigelman, and Donald J. Doughman 
The corneal endothelium and the spectrum of essential 
iris atrophy. 
David G. Campbell M. Bruce Shields, and Tavlor K Smith 
Clinical differentiation of recessive congenital hereditary 
endothelial dystrophy and dominant hereditary endothelial 
dystrophy. 
G. Frank Judisch gpd Irene H. Maumenee 
The autosomal dominant syndrome of progressive optic 
atrophy and congential deafness. 
Carol R. Kollants, Marilyn L. Pinheiro. Edwin R Swann. 
Daniel F. Marcus, and W. Stephen Corrie 
Aniridia, cataracts, and Wilms’ tumor in monozygous twins. 
Ediward Cotller, Mare Rose, and Steven A. Moel 
Ophthalmic features of chromosome deletion 4 p 
(Wolf-Hirschhorn syndrome}. 
Lioyd M. Wilcox, Jr, Lionel Bercovitch, and Rufus O. Howard 
Pathologic features of the eye in Down's syndrome with 
relationship to other chromosomal anomalies. 
Joseph Ginsberg, Mary K. Bolinger, and dames R. Roush 
Retinoblastoma in a patient with a 13qXp translocation. 
Harald E. Cross, Ranaid C Hansen, Grant Morrow Hl and John R. Davis 
Factors for improved genetic counseling for retinoblastoma 
based on a survey of 55 families. 
E. A. Carlson, R. D. Letsan, N. K. C. Ramsay, and R. 4. Desnick 
Cytogenetic investigation of cat-eye syndrome. 
Richard G. Weleber, Janina Walknowska, and David Peakman 
Ocular and cerebral involvement in familial 
lymphohistiocytosis. 
Richard E. Appen, Steven Wo Weber Guillermo de Venecia, and 
Gabriele M. Zu Rhein 
Vitreoretinal degeneration as a sign of generalized connective 
tissue diseases. 
irene H Maumener 
Clinical observations in 101 consecutive patients with Duane’s 


retraction syndrome. 
Shenuin Isenberg and Manin d. Urist 
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ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 


and 
THE PALO ALTO RETINAL GROUP 
and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 
announce 
THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
... Up-to-date information on retinal & choroidal diseases è 
...basic knowledge of retinal fluorescein angiography, flurophotometry, ultrasonography, & laser photocoagulation 
_.. indications, results, & complications of photocoagulation 
...opportunity to use argon laser photocoagulator (optional) 
FACULTY: 

Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 
Lawrence V. Basso, M.D. —Palo Alto Medical Clinic, Palo Hunter L. Little, M.D. —Palo Alto Retinal Group & Stanford 

Alto University 
Devron Char, M.D.—University of California, San Francisco A. Edward Maumenee, M.D. —John Hopkins Hospital. 
Steven T. Charles, M.D.—University of Tennessee, Baltimore 

Memphis Irene Maumenee, M.D.—John Hopkins Hospital, Baltimore 
Peter Egbert, M.D.—Stanford University G. Richard O'Connor, M.D. —Proctor Foundation, University 
Robert M. Ellsworth, M.D. —Comell University, New York of California, San Francisco 
Robert L. Jack, M.D. —Palo Alto Retinal Group & Stanford Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, 
University e Los Angeles 
Francis A. L'Esperance, M.D.—Columbia University, New Arthur Vassiliadis, Ph.D. —Zweng Memorial Retinal 
York Research Foundation 
ADVANCE REGISTRATION IS REQUIRED: 

Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Z2weng Memorial Retinal Research Foundation 

1225 Crane Street 

Menlo Park, California 94025 
Course Coordinator: (415) 323-0231 


22 Hours Category 1 credit CMAs Continuing Education 





OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6,7, 1981 


UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 


GUEST FACULTY 
Arthur S. Grove, Jr., M.D. — Boston Orkan G. Stasior, M.D. — Albany 
Charles R. Leone, Jr., M.D. — San Antonio Richard R. Tenzel, M.D. — Miami 
Clinton D McCord, Jr., M.D. — Atlanta Allen M. Putterman, M.D. — Chicago 


Robert R. Waller, M.D. — Rochester 


This course is offered to provide the 
practicing surgeon with a sound clinical 
foundation in the current diagnosis and 
management of orbital disease and other 
problems of the ocular adnexa. Topics 
include: cosmetic and cancer surgery of 






USE FACULTY 


the eyelids, surgical treatment of ptosis, W. Sanderson Grizzard, M.D. 

lacrimal surgery, and newer techniques lawrence. Murati MD: e Tampa 
in the evaluation of orbital disease. Jay J. Older, M.D. 

Registration fee $250.00 James A. Rush M.D. 

($125.00 Residents and Fellows) Elise Torczynski, M.D. 


Contact: James A. Rush, M.D., 

Oculoplastic-Orbital Update, USF 

College of Medicine, MDC Box 21, Tampa Area Attractions 
Tampa, Florida 33612, (813) 974-2030 or Busch Gardens, Walt Disney World, Suncoast Beaches 
974-2031. 
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These five frequently occurring pathogens usually demon- 
strate low resistance to the potent action of Chloroptic® 
And they are not the only ones. Chloroptic overcomes a 
broad spectrum of chloramphenicol-susceptible organisms 
with potent anti-infective action. It is the broadest avail- 
able topical ocular antimicrobial! 

And Chloroptic works quickly. There’s usually some 
improvement within 24 hours. If Chloroptic doesn’t improve 
the condition in three days, we suggest you consider alter- 
nate therapy. 

Chloroptic has a unique clinical record of safety: no 
reports of serious side effects after the use of millions of 
bottles and tubes. It rarely sensitizes, too. 

In addition, Chloroptic has a fine stability record. It 
remains stable at room temperature for 12 months. 

Potency, fast action, safety and stability. With 
Chloroptic, susceptible microbes don’t have a chance. 
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E. coli 





Staph aureus 


CHLOROPTIC” (chloramphenicol 0.5%) 
sterile ophthalmic solution. CONTAINS: 
chloramphenicol 0.5% (5 mg/ml) with chlo- 
robutanol (chloral deriv. as a preservative) 
0.5%. CHLOROPTIC” S.0.P." (chloram- 
phenicol) 1.0% sterile ophthalmic ointment. 
CONTAINS: chloramphenicol 1.0% (10 mg/ 
gm) with chlorobutanol (chloral deriv. as a 
preservative) 0.5%. INDICATIONS: For the 
treatment of superficial ocular infections 
involving the conjunctiva and/or cornea 
caused by chloramphenicol-susceptible 
organisms. CONTRAINDICATIONS: Con- 
traindicated in patients who are hypersen- 
sitive to chloramphenicol or any of the 
components. WARNINGS: As with other 
antibiotics, prolonged use may result in 
overgrowth of nonsusceptible organisms, 
especially fungi. If superinfection occurs, 
or if clinical improvement is not noted 
within a reasonable period, discontinue 
use and institute appropriate therapy. Sen- 
sitivity reactions such as buming or stinging, 
itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis 
may also occur in some patients. Ophthal- 
mic ointments may retard corneal healing. 
Possibility of occurence of blood dyscra- 
sias from prolonged administration must 
be considered. Systemic chloramphenicol 
has been known to produce bone marrow 
hypoplasia, depression of erythropoiesis 
and aplastic anemia and visual disturbances. 
One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) 
use of an ophthalmic solution. 
REFERENCE: ‘Antibacterial Agents. Mono- 
graph 1. Office Seminars in Ophthalmology: 
Irving H. Leopold, ed. Allergan Pharmaceu- 
ticals, 1976, p. 5, 


A IERGAN Pharmaceuticals, Inc. 


Irvine, California 92713 
Pointe Claire, P Q., Canada 
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CONGENITAL ADDUCTION PALSY AND SYNERGISTIC DIVERGENCE 


LLoyp M. WILCOX, JR., M.D., AND JOHN W. GITTINGER, JR., M.D. 
Boston, Massachusetts 


AND 


GOODWIN M. BREININ, M.D. 
New York, New York 


There have been four reported cases of 
congenital unilateral paralysis of adduc- 
tion associated with simultaneous bilater- 
al abduction on attempted gaze into the 
field of action of the paretic medial rectus 
muscle.'* The apparent medial rectus 
muscle palsy has been attributed to inter- 
nuclear ophthalmoplegia or selective de- 
struction in the medial rectus muscle 
nucleus. The peculiar abduction move- 
ment, the most striking feature of this 
syndrome, has been attributed to anoma- 
lous connections between the abducens 
(cranial nerve VI) nuclei!’ or to un- 
opposed action of the lateral rectus mus- 
cle, allowing further contraction of the 
oblique muscles and causing the globe to 
become more abducted.? We report a 
new case of congenital adduction palsy 
and simultaneous divergence and offer an 
analysis of the clinical findings and 
electromyographic data which suggest a 


From the Departments of Ophthalmology (Drs. 
Wilcox and Gittinger) and Neurology (Dr. Gittinger), 
Tufts-New England Medical Center, Boston, Massa- 
chusetts, and New York University Medical Center 
(Dr. Breinin), New York, New York. 

Reprint requests to Lloyd M. Wilcox, Jr., M.D., 
Department of Ophthalmology, Box 1006, Tufts-New 
England Medical Center, 171 Harrison Ave., Boston, 
MA 02111. 


relationship to Duane’s retraction syn- 
drome. 


CASE REPORT 


A 7-year-old boy was examined here in 1971 
because of a variable exotropia present since his 
birth. The patient had had strabismus surgery in 
1968, at which time preoperative forced ductions 
while the boy was anesthetized disclosed increased 
resistance to adduction but not to abduction. At that 
time, the right lateral rectus muscle insertion was 
described as fibrous and elongated with an inelastic 
fibrous band attached to the sclera. The lateral rectus 
muscle was disinserted, the fibrous band excised, 
and the lateral rectus muscle recessed to the equator, 
The medial rectus muscle, described as “tight,” was 
resected 6 mm. 

We did not examine him again until 1978. Visual 
acuity was R. E.: 6/9 (20/30) with — 1.00 —3.00 x 15 
and L.E.: 6/7.5 (20/25) with —4.75 —1.00 x 160. 
Intraocular pressure in the right eye, 15 mm Hg in 
the primary position, increased to 25 mm Hg as the 
patient attempted levoversion, producing abduc- 
tion of the right eye. The intraocular pressure was 
15 mm Hg in the left eye in both positions. Results 
of other examinations, including an otolaryngologic 
examination, audiometry, and X-ray films of the 
cervical spine and skull, were normal. 

In the primary position (Fig. 1), there was a 
30-diopter exotropia of the right eye. On attempted 
levoversion both eyes abducted; the maximum diver- 
gence of the eyes exceeded 90 diopters. The right 
eye abducted as soon as the left eye abducted past 
the midline. There was slight narrowing of the right 
palpebral fissure with some depression of the right 
eye on attempted levoversion. On dextroversion, the 
left eye adducted normally, with the right eye 
abducting less than with levoversion. There was 
slight underaction of the elevator and depressor 
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Fig. 1 (Wilcox, Gittinger, and Breinin). Extraocular movements in nine fields of gaze. The right eye has the 
most marked lateral movement on attempted levoversion, but also abducts on dextroversion to a lesser 
degree. 


muscles in the right eye. The right eye’s maximally 
adducted position was 15 degrees temporal to the 
midline. The pupils did not react to changes in the 
position of the eyes. The globe did not retract. Initial 
and subsequent forced ductions, done while the 
patient was anesthetized with topically applied pro- 
paracaine, still showed increased resistance to adduc- 
tion. 

The left eye converged normally. The right eye 
remained stationary in its exotropic position until the 
target was 3 to 4 cm from the nose, at which point it 
abducted further. When we tested asymmetric con- 
vergence by bringing a target in along the visual axis 
of the left eye, we elicited nystagmoid movements in 
that eye with an apparent fast phase to the left. At the 
same time, a nystagmus with a fast phase to the right 
appeared in the right eye. 

Optokinetic nystagmus was unusual in that, as the 
drum was rotated to the patient's right, the eyes 
followed, but at the point where a refixation saccade 
should have taken place, the right eye abruptly 
jerked further into abduction. The left eye made the 
expected refixation saccade to the left. Rotating the 
drum to the patients left produced simultaneous 
divergence of both eyes. The refixation saccade in the 
left eye appeared normal, and the right eye made 
only small movements. 

Electromyographic — examination—Electromyog- 
raphy of the ocular muscles, performed while the 
patient was anesthetized with topically applied 
proparacaine (Fig. 2), showed cocontraction of the 


right medial rectus and the right lateral rectus 
muscles. Rotating the optokinetic drum to the pa- 
tient’s right produced simultaneous maximal innerva- 
tion of both lateral recti muscles, the electromy- 
ographic equivalent of synergistic divergence. 

The electromyographic findings in the present 
case showed decreased amplitudes for both the 
medial and lateral recti muscles of the right eye. The 
alterations in amplitude could have been the result of 
the structural or innervational abnormality, the effect 
of previous surgery, or an artifact of sampling within 
the limits of the clinical situation. The innervational 
pattern is paradoxical, showing increased firing of the 
right lateral rectus muscle on left gaze. Calling this 
condition medial rectus muscle palsy seems techni- 
cally inappropriate because electromyography dem- 
onstrated both innervation of the right medial rectus 
muscle and maintenance of a normal pattern of 
reciprocal innervation with respect to gaze (Fig. 2). 
Limitation of adduction of the right eye apparently 
resulted from anomalous and greater innervation of 
the antagonistic right lateral rectus muscle. The 
resulting simultaneous contraction of both lateral 
recti muscles on left gaze produced the divergence 
movement (Fig. 2). The increase in intraocular 
pressure in the right eye found on levoversion may 
have been the result of this cocontraction of the 
lateral and medial recti muscles or of the mechanical 
restriction observed. Lack of globe retraction, as 
observed here, has occurred in other cases of cocon- 
traction.*® 
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Fig. 2 (Wilcox, Gittinger, and Breinin). Ocular electromyogram. Top, On right gaze 
the right medial rectus muscle (RMR) and the right lateral rectus muscle (RLR) show 
reciprocal but reduced amplitudes. On left gaze there is augmentation of right medial 
rectus muscle with single units (a) and polyphasic spikes (b). Comparing the simultaneous 
innervation of the right medial and lateral recti muscles on left gaze demonstrates the 
cocontraction nature in the right eye. Bottom, Simultaneous recordings from both lateral 
recti muscles show marked coinnervation with left gaze. 





DISCUSSION volved the right eye. Comparing clinical 


The clinical findings in this patient 
were similar to those in previously de- 
scribed patients, although, to our knowl- 
edge, this was the first case where the 
apparent medial rectus muscle palsy in- 


and electromyographic findings in simul- 
taneous divergence to those seen in 
Duane’s syndrome suggests that syner- 
gistic divergence should be considered a 
variant of Duane’s retraction syndrome. 
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Cocontraction, an innvervational anoma- 
ly violating Sherrington’s law, is a regular 
feature of Duane’s syndrome™" and has 
also been described in aberrant regenera- 
tion of the third cranial nerve, dorsal 
midbrain syndromes (such as Parinaud’s 
and Koerber-Salus-Elschnig syndromes), 
and, possibly, internuclear ophthalmo- 
plegia."” The two major hypotheses 
regarding the coactivation observed in 
Duane’ syndrome are an anomaly of 
peripheral innervation and a supranu- 
clear brain-stem disorder. The explana- 
tion of Duane’s retraction syndrome on 
the basis of a simple congenital anatomic 
defect of muscle is not tenable. The 
distinction between these two mecha- 
nisms cannot be made by electromy- 
ography alone. Electromyography mea- 
sures only end-organ activity, and this 
can be altered by either peripheral or 
central mechanisms. 

The importance of electromyographic 
data in the understanding of variations of 
innervation is exemplified by the findings 
in typical Duane’s syndrome, a paresis of 
abduction with retraction of the globe on 
adduction. According to Huber’s’ classifi- 
cation (Duane’s syndrome Type I), the 
medial rectus muscle innervation is 
normal and the lateral rectus muscle 
innervation on abduction is defective. 
The decreased innervation on attempted 
abduction explained the paresis ob- 
served; the greater innervation on ad- 
duction produced retraction. Blodi, Van 
Allen, and Yarbrough, however, report- 
ed two cases of typical Duane’s syndrome 
in which there was normal innervation of 
the lateral rectus muscle and contraction 
of the medial rectus muscle on both 
abduction and adduction. The mecha- 
nism of abduction paralysis in these cases 
appeared to be the cocontraction of the 
medial rectus muscle. Thus, two differ- 
ent innervational patterns produced the 
same clinical syndrome. 

Figure 3 shows one possible explana- 
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tion of the various types of Duane’s 
syndrome (as defined by Huber’) and of 
congenital adduction palsy with synergis- 
tic divergence. Peripheral misdirection of 
the oculomotor (III) or abducens (VI) 
nerve is the essential ingredient. Anoma- 
lies of peripheral oculomotor nerves have 
been observed pathologically. Hoyt and 
Nachtigaller™ collected a number of re- 
ports of such anomalies and suggested 
that substitute innervation of the lateral 
rectus muscle by an extra branch of the 
oculomotor nerve (III) could explain 
Duanes syndrome. Peripheral innerva- 
tion can vary both quantitatively in the 
amount of innervation and qualitatively 
in the origin of the nerve fibers. In 
Huber’s classification, the innervational 
pattern descfibed as Duane’s syndrome 
Type II is the most similar to that ob- 
served in simultaneous divergence. In 
Duane's syndrome Type II there is an 
absence of adduction and normal inhibi- 
tion and excitation in the medial rectus 
muscle; however, the lateral rectus mus- 
cle fires both on adduction and abduc- 
tion. Thus, the contraction of the medial 
rectus muscle is counterbalanced by co- 
contraction of the lateral rectus muscle, 
causing the apparent adduction weak- 
ness. A similar pattern of innervation was 
present in our case of simultaneous diver- 
gence. The striking feature, however. 
was that, unlike Duane’s syndrome Type 
II, there was a quantitatively greater 
innervation of the right lateral rectus 
muscle compared to the right medial 
rectus muscle on levoversion, thus pro- 
ducing abduction of the right eye at the 
same time as normal abduction of the left 
eye. 

Duane’ syndrome Type III (absent 
adduction and limitation of abduction) is 
clinically similar to simultaneous diver- 
gence. In Duane’s syndrome Type III, 
the lateral and medial recti muscles be- 
have electromyographically as one mus- 
cle and fire on both abduction and adduc- 
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tion. If this is peripheral, both muscles 
must be innervated by both the oculo- 
motor (III) and abducens (VI) nerves 
(Fig. 3). In Duane’s syndrome Type II 
and in simultaneous divergence, only the 
lateral rectus muscle needs dual inner- 
vation. This again demonstrates that com- 
parisons among the cocontraction syn- 
dromes must take into account both the 
motility defect observed and the inner- 
vational pattern found electromyograph- 
ically. 


Synergistic divergence 
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Fig. 3 (Wilcox, Gittinger, and 
Breinin). Anomalies of peripheral 
innervation that may explain 
Duane’s syndrome. Lateral (LR) 
and medial (MR) recti muscles of 
the right eye and the medial rectus 
muscle subnucleus (III) and sixth 
nerve nucleus (VI) with their nerves 
are shown. The thickness of the line 
representing the nerve is intended 
to represent quantitative innerva- 
tion. Dashed lines indicate hypo- 
plasia or absence of the nerve. 


A central or supranuclear lesion has 
also been postulated in Duane’s syn- 
drome but the nature of the brain-stem 
disorder has not been delineated. The 
proposed mechanisms for other abnormal 
synkineses are relevant. Associated move- 
ments or abnormal synkineses, both con- 
genital and acquired, occur particularly 
in muscles innervated by the oculomotor, 
facial, and trigeminal nerves (cranial 
nerves III, VII, and V). Such phenom- 
ena as aberrant regeneration of the third 
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cranial nerve or hemifacial spasm have 
usually been presumed to be the result of 
peripheral misdirection of nerve fibers 
occurring after injury. Ferguson,” how- 
ever, suggested that hemifacial spasm is a 
central, nuclear or supranuclear, reaction 
to peripheral axotomy with resulting 
physiologic changes at the level of the 
nerve cell body and its dendrites. This 
results in alteration of the neuron’s syn- 
aptic milieu. Loewenfeld and Thompson” 
suggested a similar mechanism for the 
cyclic spasms occasionally observed in 
congenital third nerve palsies. Warten- 
berg” was the first to argue that aberrant 
regeneration is itself a central release 
phenomenon. 

A combination of a peripheral lesion 
and a central synaptic reorganization 
could also explain synergistic divergence 
and other variants of Duane’s syndrome. 
Injury to or absence of the sixth nerve 
early in development could result in 
reorganization of the synaptic connec- 
tions of the sixth nerve nucleus and the 
subnucleus of the third nerve subserving 
the lateral rectus muscle. 

Hepler, Hoyt, and Loeffler? suggested 
that another congenital paradoxical syn- 
kinesis, Marcus Gunn (jaw winking) syn- 
drome, is mediated by inhibitory inter- 
neurons in the midbrain. Interneurons 
arising in the sixth nerve nucleus decus- 
sate and pass rostrally via the medial 
longitudinal fasciculus to provide the 
primary neural input for the contralateral 
medial rectus muscle motor neurons.” 
The pathways for inhibitory input to the 
ipsilateral medial rectus muscle are less 
well understood,” but the loss of inhibito- 
ry input has been suggested as the cause 
of the abduction nystagmus regularly 
observed in internuclear ophthalmople- 
gia.” A sixth nerve lesion in an imma- 
ture nervous system might result, there- 
fore, in paradoxical excitation of the 
ipsilateral medial rectus muscle, the co- 
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contraction observed in Duane’s syn- 
drome Type I. Similar mechanisms could 
explain other innervation patterns of 
Duane’s syndrome, including congenital 
paralysis of adduction with simultaneous 
divergence. Either central response to a 
peripheral lesion or peripheral reinnerva- 
tion producing Duane’s syndrome could 
explain why congenital sixth nerve palsies 
are so rare compared to congenital third 
and fourth nerve palsies. A more com- 
plete understanding of the retraction 
syndromes can only be obtained with 
more clinicopathologic correlations. In 
the absence of such correlated material, 
various explanations of cocontraction 
syndromes—peripheral, central, or a 
combination of the two—are possible. 
Whatever méchanism is correct, we think 
it reasonable to consider synergistic di- 
vergence a variant of Duane’s retraction 
syndrome. 


SUMMARY 


Electromyography of the medial and 
lateral recti muscles in the right eye of 
a 7-year-old boy with congenital variable 
exotropia demonstrated cocontraction. 
This explained the observed simulta- 
neous abduction on attempted levover- 
sion. Abduction of the right eye increased 
intraocular pressure to 25 mm Hg from 
15 mm Hg. This synergistic divergence 
should be considered a variant of Duane’s 
syndrome, and, like Duane’s syndrome, 
may occur as the result of anomalies of 
the peripheral oculomotor nerves or of 
central synaptic alterations, or of a com- 
bined central and peripheral mechanism. 
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ACQUIRED CYCLIC ESOTROPIA IN AN ADULT 


B. Topp Troost, M.D., LARRY ABEL, PH.D., JOSEPH NOREIKA, M.D., 
AND FRANK M. GENOVESE, M.D. 
Pittsburgh, Pennsylvania 


Cyclic ocular motor phenomena are 
most often congenital or the result of 
acquired neurologic disease. Such condi- 
tions include cyclic oculomotor palsy, ! 
periodic alternating nystagmus,** peri- 
odic mydriasis,*” migrating pupil, peri- 
odic head turns in congenital nystagmus, ° 
and cyclic esotropia.“ We studied a pa- 
tient with previously normal ocular motil- 
ity who developed cyclic, 48-hour period 
esotropia in conjunction with spontane- 
ous retinal detachment and subsequent 
surgery when the patient was 62 years 
old 


CASE REPORT 


A 67-year-old woman had alternate-day esotropia. 
An ocular examination done when she was 39 years 
old had disclosed a visual acuity of R.E.: 6/6—4 
(20/20—4) and L.E.: 6/7.5+2 (20/25+2) with 
—11.25 + 0.25 x 100 degrees. An external examina- 
tion, biomicroscopy, and ophthalmoscopy disclosed 
small posterior subcapsular cataracts and myopic op- 
tic disk configuration. She had not had diplopia or 
manifest tropia on examination of muscle balance. 
Another examination in 1971 had given the same re- 
sults except for a slight increase in myopia. 

In April 1974 she suddenly lost visual acuity in the 
right eye and was hospitalized for treatment of a 
retinal detachment. She underwent a scleral buck- 
ling procedure which involved a 360-degree encir- 
cling element, cryotherapy of retinal holes, and 
draining of subretinal fluid. The lateral and medial 
recti muscles were isolated and used during the 
procedure for traction but no muscles were disin- 
serted. The patient had a satisfactory postoperative 
course with reattachment of the retina. However, in 
August 1974, she underwent cryoretinopexy of the 
right eye for new retinal holes. The patient did well 
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postoperatively, recovering her previous visual acu- 
ity. 

In April 1975, she reported that her right pupil 
became dilated every other day. The right pupil was 
2 mm larger than the left pupil but had normal light 
and accommodative responses. She was examined at 
three-month intervals during the next 18 months but 
there was no evidence of extraocular muscle imbal- 
ance. In April 1976, however, she had right-sided 
esotropia of 25 to 30 diopters and right-sided hyper- 
tropia of 10 to 12 diopters, findings verified at three 
other examinations during the year. She reported 
“seeing double every other day.” Alternate-day 
examinations showed esophoria of only 4 diopters on 
her “good” day but esotropia of 25 diopters and 
right-sided hypertropia of 8 diopters on her “bad” 
day. An examination in May 1978 gave similar 
findings. 

Reevaluation in May 1979 showed esotropia of 30 
diopters and right-sided hypertropia of 12 diopters 
on her esotropic day. On alternate days she had 
persistent mild right-sided blepharoptosis and a 
sluggishly reactive pupil 4 mm in diameter. The left 
pupil was 3 mm in diameter and reacted normally to 
light. Both pupils dilated normally with hydroxyam- 
phetamine. The patient said that if she became 
excessively tired or had more than two drinks on the 
evening of her “bad” day, she experienced some 
“turning in” on the good day. 

She had not had a squint or strabismus as a child. 
Review of her earlier records disclosed no ocular 
motility disturbance but did show severe myopic 
refractive error. Her daughter had had surgery for 
large-angle esotropia at 7 years of age without 
subsequent recurrence or complaint of diplopia. 


METHODS 


We recorded eye movements with an 
infrared reflectance technique, with a 
bandwidth of 140 Hz." The subject 
viewed an array of light-emitting diodes 
mounted on an arc 1.52 m away. A 
headrest and chin support maintained 
head stabilization. Calibration was car- 
ried out on one eye at a time, with the 
other occluded, so that any fixational 
ambiguities caused by diplopia were 
eliminated. We recorded saccadic refixa- 
tions on both “good” (orthotropic) and 
“bad” (esotropic) days to targets at 5, 10, 
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15, and 20 degrees to the right and left of 


center. 


RESULTS 


The patient maintained a 48-hour cycle 
during 13 months of observation, docu- 
mented by still photography (Fig. 1), 
videotape recordings, 16-mm motion pic- 
tures, clinical examinations, and quantita- 
tive eye-movement recordings. Analysis 
of the eye-movement records disclosed 
normal saccadic _ velocity-amplitude 
relationships to amplitudes of 15 de- 
grees. Frequent glissadic eye move- 
ments” were present in the right eye. We 
found normal saccadic dynamics on both 
orthotropic and esotropic days. Figure 2 
shows a series of 10-degree sgccades on an 
orthotropic day for both eyes. Figure 3 
shows the results for an esotropic day for 
both eyes. Because the patient had diplo- 
pia on esotropic days, binocular viewing 
produced ambiguous results. Alternate 
covering and uncovering during steady 
fixation produced slow drifts with the 
characteristics of vergence or glissadic 
movements. 


DISCUSSION 


Cyclic esotropia is rare; published re- 
ports suggest that it occurs in one out of 
1,000 to 30,000 cases of childhood stra- 
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bismus. Most patients have congenital 
strabismus and regular rather than inter- 
mittent cycles of esotropia at ages 4 to 
10 years.”*8 The cycles are usually alter- 
nate-day,®** but one- and four-day pe- 
riods have also been reported." Cases 
acquired in childhood after head injuries 
have been documented. Most children 
improve after extraocular muscle surgery 
but a number have developed the condi- 
tion after strabismus surgery.’ Others 
have noted a change after refractive 
correction” or a gradual change to persis- 
tent deviation in six to 12 months.” 

The present case was unique because 
onset occurred in adult life after surgery 
and because the pupil and eyelid were 
involved first. Another unusual feature 
was that fatigue and alcohol prolonged 
the esotropic half of her cycle and short- 
ened the orthotropic portion of the cycle. 
The usual periodicity resumed the next 
day. 

We did not study the cyclic pupillary 
phenomena ourselves because they were 
not present at the time of our examina- 
tions. The description suggests that there 
was periodic sympathetic hyperreactivity 
during her esotropic day or that there was 
some cyclic oculomotor nerve dysfunc- 
tion. If the third nerve had been injured 
at the time of surgery, initial postopera- 








Fig. 1 (Troost and associates). Top left, Patient on 
orthotropic day, demonstrating right-sided blepha- 
roptosis. Top right, The next day she has estropia. 
Bottom left, Increased illumination shows pupil size. 
The central iris is highly pigmented. The patient is 
trying to open her eyelids widely, causing eyelid 
retraction on left. 
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Fig. 2 (Troost and associates). Eye movements on orthotropic day. Top, Binocular viewing of +10-degree 
targets. Upward deflection indicates rightward movements and downward deflection, leftward movements. 
Movements are essentially normal. Middle, Viewing with the right eye shows a 10-degree esophoria. 
Rightward refixation produces only a phasic movement in the covered eye; refixation to the left produces a 
larger saccade in the covered eye than in the viewing eye, but still leaves the left eye short of the target. 
Bottom, Viewing with the left eye shows 3-degree esophoria. Saccades are now comitant in both 
directions. 
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Fig. 3 (Troost and associates). Eye movements on esotropic day. Top, Viewing with the right eye. The left 
eye moves further than the right eye and drifts in on right gaze, but is underactive on left gaze. Bottom, 
Viewing with the left eye. The right eye is 10 degrees esotropic. Again, with the left eye viewing the 


movements are grossly comitant. 


tive diplopia and oculomotor defect might 
have been expected in addition to bleph- 
aroptosis. She had no signs of third nerve 
regeneration. If sympathetic hyperreac- 
tivity was present, blepharoptosis was 
unexpected. No obvious explanation ac- 
counts for all the findings. 

Because the patient had esophoria 
(Fig. 2) on her orthotropic day and her 
daughter had strabismus, one might ar- 
gue that the initial visual afferent defect 
after retinal detachment unmasked her 
phoria, that is, her latent deviation de- 
compensated to a manifest one. This does 
not explain her alternating cycle. Other 
patients have had decreased visual acu- 
ity during their strabismic days or have 
had amblyopia in one eye.’ 

Circadian rhythmicity occurs in a vari- 


ety of physiologic processes, including 
intraocular pressure, temperature, head- 
ache, psychological states, and the like.*” 
Among the suggested causes of cyclic 
esotropia are biologic clocks, cerebral 
damage,’ prior encephalitis,” and trau- 
ma.'* In congenital nystagmus, periodic 
null shifts have caused head turns,® and 
such mechanisms have been used to ex- 
plain periodic alternating nystagmus.” 
Although the periods in these disorders 
are hours or minutes, they do reflect 
regular periodic behavior in eye- 
movement control. 

Even though our patient showed no 
additional neurologic or neuro-ophthal- 
mologic abnormalities, we speculated 
that the initiating peripheral ocular event 
later produced secondary central nervous 
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system adaptive changes in the oculomo- 
tor control system.” Quantitative eye- 
movement recordings offer some support 
for this idea. The normal saccadic veloci- 
ties on all recordings support the concept 
that no persistent peripheral dysfunction 
occurred. Saccadic slowing has been re- 
ported in partial sixth nerve injury and 
extraocular muscle injury.” There were 
significant eye-movement differences 
when we tested binocular and monocular 
viewing. Binocular viewing on the ortho- 
tropic day produced a virtually normal 
record except for the tendency of adduct- 
ing saccades in the right eye to be 
glissadic. However, when the right eye 
was used, the left eye turned in 10 
degrees; it did not move when the gaze 
was shifted to the 10-degree right target. 
Looking at the 10-degree left target pro- 
duced proper fixation in the right, view- 
ing eye, but moved the left (covered eye) 
16 degrees, leaving it 4 degrees short. 
When the right eye was occluded, it 
turned in 3 degrees but when refixations 
were made with the left, viewing eye, 
the right eye moved comitantly. This 
difference is striking. It was somewhat 
variable; during viewing with the left 
eye, the covered right eye was initially 
turned in about 5 degrees and did move 
somewhat when small refixations were 
made. 

One explanation for the unusual behav- 
ior on the orthotropic day is that a 
tendency to turn in persisted during 
monocular viewing with the right eye. 
The innervation needed to maintain pri- 
mary position, in the absence of a fusional 
stimulus, drove the yoked left eye me- 
dially while it was covered. This does 
not account for the lack of comitance. 
Nevertheless, the range of abnormalities 
present on a day when the patient ap- 
peared to have normal ocular motility was 
striking. The responses on an esotropic 
day were somewhat less remarkable. 
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During monocular viewing, the occluded 
eye turned in about 10 degrees. Again, 
asymmetries of movement were more 
pronounced during viewing with the 
right eye, but movements to the left were 
too great and those to the right too 
small—the opposite of the findings on the 
orthotropic day. 

We can not explain all the oculomotor 
abnormalities disclosed by the eye- 
movement recordings. Even on an ortho- 
tropic day, her oculomotor system func- 
tioned in a grossly abnormal manner as 
soon as binocular vision was interrupted, 
supporting the idea that cyclic esotropia 
consists of strabismus interrupted by 
periodic intervals of fusion, rather than 
normal function intermixed with periods 
of disturbance. 


SUMMARY 


A 67-year-old woman developed peri- 
odic alternate-day esotropia, document- 
ed with videotape, 16-mm film, and 
quantitative eye-movement recordings, 
after retinal detachment surgery. The 
eye movements suggested that central re- 
processing and adaptation to a peripheral 
defect was in part responsible for this 
adult form of acquired cyclic esotropia. 
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OCULAR TORSION AND THE PRIMARY RETINAL MERIDIANS 


ROBERT S. JAMPEL, M.D. 
Detroit, Michigan 


When the head is tilted the eyes are 
said to undergo a rotation in the opposite 
direction around the visual line in order 
to maintain the original angle of the 
retina in space.' This countertorsion is 
called static when it persists at a given 
angle of steady head tilt and dynamic 
when it occurs during head-tilt.°> Accord- 
ing to published reports the extensive- 
ness of static torsion varies from zero to 
90 degrees. However, most researchers 
found static countertorsion to be about 
10% of large static head-tilts.4" Torsion 
is, therefore, considered an imperfect or 
partial compensatory mechanism for reti- 
nal tilt, with further adaptation occurring 
in the central nervous system.” Dynamic 
torsion is said to have a larger amplitude 
than static torsion.‘ In dynamic counter- 
torsion, the eyes are said to lag behind 
the head movement and then to undergo 
a series of intermittent, saccadic, small- 
amplitude torsional movements in the 
direction of the head-tilt. The eyes are 
said, however, not to catch up with the 
head, but to leave a persistent static 
countertorsion, related in amplitude to 
the degree of head-tilt.® 

A vestibulo-ocular reflex is considered 
responsible for eye torsion associated 
with head-tilt. This reflex is thought to be 
involuntary, and independent of vision 
and of impulses arising from neck muscle 
receptors.'® For static torsion, the affer- 
ent reflex impulses are thought to arise 
from the otolith organs, with the right 
and left organ each contributing one half 
of the response.**" More extensive dy- 
namic torsion is said to result from stimu- 
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lation of both the otolith organs and the 
anterior and posterior semicircular ca- 
nals. The finding that simultaneous 
stimulation of the anterior and posterior 
semicircular canals brings about ocular 
torsion appears to support this.” 

Ocular torsion has been reported to be 
associated with both symmetrical and 
asymmetrical convergence.'*® For each 
10 degrees of convergence, there is said 
to be one degree of extorsion in the 
horizontal plane; and the amount of ex- 
torsion is said to increase with conver- 
gence in elevation and decrease with 
convergence in depression. Convergence 
has also been found to be unassociated 
with torsion. 

In previous experiments on the func- 
tion of the extraocular muscles,” I was 
unable to measure static ocular torsion in 
human subjects or rhesus monkeys as 
other researchers have done. Moreover, 
I believe that the existence or nonexist- 
ence of ocular torsion in humans during 
head- and body-tilt, and in normal ver- 
sion and vergence eye movements, is a 
central issue in oculomotor physiology. 
The resolution of this question is impor- 
tant for the interpretation of clinical 
oculomotor defects and of experimental 
findings in vestibular physiology. To rein- 
vestigate this question, I measured the 
effects of static and dynamic head- and 
body-tilt and of convergence upon ocular 
torsion. This article describes my meth- 
ods and the results for 15 normal experi- 
mental subjects and for 400 patients 
without neurologic or extraocular muscle 
abnormalities. 

Definitions—The center of rotation of 
the head is the origin of a rectangular 
coordinate system that is drawn with the 
head in its “normal” erect position and 
with its horizontal axes parallel to the 
terrestrial horizon. In Figure 1, X’ desig- 
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nates the horizontal head axis, Z’ the 
vertical axis, and Y’ the anteroposterior 
axis. The center of rotation of the eye is 
regarded as a fixed point in the orbit 
which has zero velocity during rotation of 
the eye. This point is also the origin of a 
rectangular coordinate system in which X 
is the horizontal, Z the vertical, and Y the 
anterposterior axis. These orbital axes are 
parallel and fixed in regard to the head 
axes. 

Listing’s plane is the XZ plane. ^? It 
corresponds to an X'Z’ head plane that 
includes the centers of rotation of both 
eyes. The primary retinal plane is fixed in 
the eye and is defined anatomically by 
the center of ocular rotation, the fovea, 
the retinal raphe, and the visual line. The 
primary retinal meridian is contained 
within the primary retinal plane (RMF in 
Fig. 1, A). It is the same as the so-called 
horizontal retinal plane, but only when 
the eyes fixate the horizon with the head 
erect. 

Listing’s Law states that “every move- 
ment of the eye in which the line of 
fixation travels from the primary position 
to any other position is equivalent to a 
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simple rotation around an axis perpendic- 
ular to the meridional plane that passes 
through the final position of the line of 
fixation.” Said more simply, all eye 
movements can be considered to occur 
around axes in Listing’s plane. Oblique 
ocular rotations around axes in Listing's 
plane produce an apparent torsion 
(pseudotorsion) because of the projection 
of lines from a spherical surface onto a 
flat plane. #77 

Ocular torsion takes place only when 
the eye rotates around any axis outside of 
Listing’s plane. It takes two forms: 
wheel-torsion when the eye rotates 
around the visual line, and eccentric- 
torsion when the eye rotates around any 
other axis outside of Listing’s plane. 
Eccentric-torsion is a compound move- 
ment in which torsion is combined with 
both vertical and lateral ocular displace- 
ment. Pathologic ocular torsion is termed 
cyclotropia. 


MATERIAL AND METHODS 


Apparatus—A biomicroscope (slit 
lamp) was used, with an adjustable slit of 
light that could be rotated 180 degrees. It 
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Fig. 1 (ampel). The reference system for eye position (see text). A, Horizontal 
schematic section of the eye and the rotational axes. B, Relationship between the ocular 
and head coordinate systems. The line RFM represents the primary retinal meridian; D, 
optic disk; F, fovea; FR, retinal raphe (dashed line); OD, right eye; OS, left eye. 
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was modified so that either ciné or still 
photographs could be taken through its 
optical system. The head-brace and chin- 
cup of the photo slit lamp were replaced 
by a square bar, held firmly in a lathe- 
vise, so that it could be moved accurately 
in the X, Y, and Z spatial planes, corre- 
sponding to the head planes. A dental 
impression bite-bar was fitted perpendic- 
ularly to the end of the metal bar, so that 
it could be rotated around its anteropos- 
terior axis (Fig. 2). Fixation points were 
placed on and around a circular glass 
plate and frame that covered and protect- 
ed the objective lenses of the photo slit 
lamp. 

A modified bite-bar, firmly attached to 
the adjustable lathe-vise, was used with- 
out the slit lamp to ciné photograph eye 
movements during dynamic head- and 
body-tilt. The bite-bar was attached to a 
round metal beam 20 inches long. At the 
end of the beam a perpendicular bar, 
containing fixation targets which could be 
slid toward or away from the subject 
along the round metal beam, was at- 
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tached. The bite-bar and attachments 
were light enough in weight so that the 
subject could twist the bite-bar with his 
mouth as he tilted his head at different 
velocities. The ciné camera was fitted 
with a 50-mm lens with an extension 
tube, so that the eye would be magnified 
and fill about one third of the 16-mm 
picture frame. 

Procedures—In the first group of ex- 
periments, 2% pilocarpine was instilled 
in the experimental subject’s eyes 30 
minutes before the test to eliminate 
pupillary movements and to stabilize iris 
markings. A piece of white adhesive tape 
was placed just below the lower orbital 
rim of the subject's eye. On top of this 
tape a piece of narrower calibrated yellow 
adhesive tape with a sharp edge was 
placed. The bite-bar was used to fix the 
subjects head in the erect position in 
front of the photo slit lamp. The bite-bar 
was carefully kept as perpendicular as 
possible to the optical axis of the photo 
slit lamp and to the atlanto-occipital 
articulation, so that when the head was 





* .\ 





Fig. 2 (Jampel). The apparatus used (see text). The investigator is manipulating the size 
and the position of the slit and monitoring fixation. The results are being recorded with a 
ciné camera (upper right, behind investigator). 
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tilted it remained in a frontal plane. The 
illuminated biomicroscopic slit was nar- 
rowed to 0.1 mm or less and rotated so 
that it corresponded exactly with the 
sharp upper edge of the yellow adhesive 
tape below the subjects eye. For preci- 
sion this was done under a X10 or X40 
magnification (Fig. 3, A). The position of 
the illuminated slit thus represented the 
exact position of the head (+0.2 degree). 
The subject was told to maintain fixation 
on the central mark on the protective 
glass plate covering the objective lenses 
of the slit lamp. The slit was then moved 
upward onto the surface of the iris and 
placed across identifiable iris markings 
or through the center of the pupil 
(Fig. 3, B). Still and ciné photographs 
of the position of the slit on the iris were 
now taken at X6, X10, and X16 magni- 








Fig. 3 (Jampel). Part of the experimental technique 
(see text). A, The calibrated tape is on the orbital rim. 
The illuminated slit is made to coincide with the edge 
of the tape under X 10 magnification, and, therefore, 
represents the position of the head. When the head is 
tilted; the slit is rotated to again coincide with the 
edge of the tape. B, The slit has moved upward onto 
the iris to be photographed. 
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fications, using a built-in electronic flash 
or focal illumination. The slit was then 
moved downward again from the iris, to 
doublecheck its alignment with the edge 
of the yellow tape. To record the effects of 
head-tilt, the head was then rotated 
around the axis of the bite-bar into differ- 
ent positions of increasing inclination 
from the erect position and, for each 
position, the slit was rotated to again 
match the edge of the yellow tape. It was 
then moved onto the iris across the pupil 
as before, and repeat photographs were 
taken. Each step of the experiment was 
performed under the direct visual control 
of the investigator. 

A simple modification of the above 
method can be used for large numbers of 
clinic patients. An ordinary slit lamp is 
used without a bite-bar, and no pilocar- 
pine is instilled. Adhesive tape with a 
sharp edge is placed on the patient's 
cheek bone, forehead, or side of the nose. 
The patient’s head is then tilted within 
the slit lamp head-brace or chin-cup into 
various inclined positions. For each pho- 
tograph, the slit is rotated to first match 
the edge of the adhesive tape and then 
brought onto the iris across the center of 
the pupil. 

To observe whether torsion was associ- 
ated with convergence or with oblique 
conjugate eye movements, the slit was 
kept either vertical or horizontal, and iris 
markings were identified with the slit. 
The first picture was then taken. After 
convergence or version of the eyes, the 
slit was moved to correspond to the 
previously identified markings and then 
rephotographed. 

A second method was used to deter- 
mine whether ocular torsion was associ- 
ated with convergence. After baseline 
ciné pictures were taken, an accommo- 
dative target was slowly moved toward 
the patient's eyes in a parasagittal plane. 
This target moved in the visual line of one 
eye so as to produce asymmetrical con- 
vergence, that is, the homolateral eye did 
not move while the contralateral eye 
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converged. When the target was about 10 
inches from the eye, it was moved slowly 
across the visual field in a frontal plane, 
producing a combination of conjugate 
gaze and convergence. The eye move- 
ments were ciné photographed during 
convergence with the eyes in horizontal 
and in vertical gaze. 

In the second group of experiments, a 
local anesthetic was instilled in the sub- 
ject’s eyes; a calibrated tape was placed 
beneath the orbital rim and a piece of 
eggshell membrane, measuring about 
1 X 3mm, was placed on the cornea. The 
subject had to be able to inhibit blinking 
while biting the bite-bar and tilting the 
head at different velocities and am- 
plitudes. During this time the eyes 
were fixated on a target that moved 
with the same velocity as the head. 
Ciné photographs of these movements 
were taken for analysis at 50 frames per 
second. 

Measurements—The ciné photographs 
were analyzed, picture by picture, with a 
back-projecting motion-analyst ciné pro- 
jector. Tracing paper was placed over the 
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projected ciné frame on the translucent 
glass. A tracing of the tape edge, iris 
markings, and slit edge on the iris or 
eggshell membrane was drawn. The next 
frame was then projected and the trac- 
ings superimposed on the projection, to 
determine correspondence. 

Comments—These methods did not 
use after-images or electronic monitoring 
but relied on direct observation and 
objective measurements. Fixation was 
controlled so that the eye could be photo- 
graphed in the same position in the orbit 
for any degree of head-tilt; the head was 
tilted in a fixed frontal plane. If fixation 
and head position are not rigorously 
controlled in such experiments, so-called 
pseudotorsion may be measured, which 
is a major artifact in such measurements. 
This phenomenon is best explained by 
Alpern” and is shown in Figure 4. Addi- 
tional artifacts may appear because the 
eyeball is a complex ellipsoid and not a 
perfect sphere, the corneal curvature and 
thickness vary on the eye surface, and the 
iris is not a flat plane, but has a conical 
shape. 


Fig. 4 (Jampel). Pseudotorsion 
may be understood without resort to 
mathematics. The large circle repre- 
sents the iris and the small circle the 
pupil. The line AC connects two iris 
markings (darkened circles). When 
the eyeball rotates laterally (LG) or 
upwards (UG) two sides of the rec- 
tangle ABCD become foreshortened 
when viewed from the front (in LG, 
AD, and BC, and in UG, AB, and 
DC). This causes angle ACB to 
appear larger in LG and smaller in 
UG. In LG, extorsion and in UG 
intorsion appears to have taken 
place. OS, left eye. 
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RESULTS 
Static torsion—Fifteen subjects with 
normal extraocular movements were 


studied by the photo slit lamp technique. 
In these subjects no static torsion could 
be measured for head- or body-tilts that 
were not readily explicable by the arti- 
facts mentioned previously. This was true 
for both eyes and for any fixation point 
that maintained the eye in a stable orbital 
position for any head- or body-tilt. Two 
subjects were ciné photographed while 
standing upright and standing on their 
heads without the bite-bar or slit lamp. 
Comparison of the photographs frame- 
by-frame disclosed no difference in the 
eye positions elicited in these two pos- 
tures. Also, no static torgion was ob- 
served with head-tilt while the subjects 
were prone, lying on their sides, or 
supine. The method was used without the 
bite-bar and photography in 200 patients 
(ages 7 to 87 years) during routine ocular 
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examinations. No ocular torsion was 
found at head-tilts of about 30 to 60 
degrees in these patients that was not 
also explicable by artifacts (Figs. 5 and 6). 

Dynamic torsion—Eight subjects with 
normal extraocular movements were 
studied with the corneal eggshell mem- 
brane technique. Head-tilts ranging up to 
135 degrees and with velocities from 3 to 
70 degrees per second were ciné photo- 
graphed at 20 and 50 frames per second. 
Analysis was limited by the fact that the 
method did not allow the measurement of 
eye movements at less than 20-msec 
intervals. However, the following was 
apparent: During head-tilts of more than 
3 degrees per second the eyes underwent 
intermittent, saccadic, small-amplitude 
torsional movements that preceded the 
head movements. In between these sac- 
cades and at the end of the head-tilt, the 
eyes and head were aligned (+0.1 de- 
gree), disclosing no persistent torsion. 





Fig. 5 (Jampel). The experimental results for one subject. The angle is formed by the lower edge of the 
illuminated slit on the iris and a dashed line drawn through distinct iris markings (A, arrowheads). The acute 
angle measures 49 degrees and is the same in all frames. If intorsion took place the acute angle would become 
larger. In A the head is rotated 11 degrees; in B, 19 degrees; in C, 30 degrees; in D, 43 degrees; in E, 77 


degrees; and in F, 89 degrees. 
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Fig. 6 (Jampel). Static torsion in head-tilt and convergence. Because the results were 
negative, a graph of only a few subjects is shown. The symbols X and O represent an 
experiment on the same subject at different times. In the first experiment, X, fixation was 
imperfect and pseudotorsion was measured. 
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These torsional saccades accelerated to a 
velocity of at least 100 degrees per sec- 
ond in about 20 msec, preceded the head 
by 2 to 3 degrees, and then decelerated 
to the velocity of the head-tilt. In other 
words, the torsional eye movements did 
not lag behind the head movement, as 
had been expected. On the contrary, the 
eyes moved ahead of the head during the 
saccades, and the head caught up in the 
intervals between the saccades. Ocular 
fixation did not affect the saccades and 
none were photographed when the head 
tilted at more than 60 degrees per sec- 
ond. The number of torsional saccades 
occurring during any head-tilt movement 
was related to the amplitude and velocity 
of the head movement. Occasionally, 
with the head in a static tilted position, 
spontaneous torsional saccades were ob- 
served that were in excess of the head-tilt 
(Figs. 7 to 9). 

Torsion associated with convergence— 


Fifteen normal subjects were studied 
extensively with both the photo slit lamp 
and the eggshell membrane techniques. 
Symmetrical and asymmetrical horizontal 
convergence were studied. Convergence 
was also studied with the head flexed and 
extended, with base-in and _ base-out 
prisms, and with subjects prone, on their 
sides, supine, and standing on their 
heads. In none of these positions was 
torsion found that was not explicable by 
artifacts (Fig. 6). Comparison of the posi- 
tions of iris and conjunctival markings 
showed no difference between the loca- 
tion in the ocular adduction produced by 
conjugate horizontal gaze and that pro- 
duced by convergence. In vertical con- 
vergence, the eyes were in oblique gaze 
positions and the phenomenon of pseudo- 
torsion was measured. These measure- 
ments agreed with those taken with the 
eyes in conjugate oblique gaze. Two 
hundred consecutive patients (ages 2 to 


2) 
I3 Velocity ~ 5°/sec © 


12 Q J 
|| 9 2 
O- HEAD 
IO CQ B °-EYE 
9 @ D 
D Velocity ~ 9.5°/sec 
Q 8 A 
Z 
Q 7 Eye saccade ¢ G 
w Ta 
2 6 Ve D 
lJ 
= 5 P g 
| 
4 G @ a 
3 eo A a n 
2 DE Cc Velocity ~ 31°/sec 
| Ý 3 5 
20 40 60 80 lOO I20 140 
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Fig. 7 (Jampel). The response of the eye during head-tilt. The head and the eye remain 
aligned except for intermittent, small-amplitude, torsional saccadic eye movements. The 
small circle encloses one of these saccades; the other saccades are not shown. For a 
head-tilt of 120 degrees there are about 12 saccades. 


120 


lOO 


80 


60 


TIME (MILLISECONDS) 


40 


20 





ko Vid DeD 33 33.5 34 34.5 3D 


HEAD TILT AND EYE TORSION (DEGREES) 


Fig. 8 (Jampel). The details of one saccade. The eye precedes the head by accelerating 
to at least 100 degrees per second for about 20 msec and then decelerating in about 
20 msec to the velocity of the head. The amplitude of the saccade is at least 2.2 degrees. 
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Fig. 9 Jampel). The number of 
saccades is dependent on the veloci- 
ty and the amplitude of the head- 
tilt. When the head tilts at more 
than 60 degrees per second no sac- 
cades are seen. 
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74 years) with clinically normal eye 
movements were examined during the 
course of routine ocular examinations 
with a slit lamp and magnification up to 
x40. In no case was torsion observed in 
symmetrical or asymmetrical conver- 
gence. Also, in no instance was cyclo- 
phoria observed in the patients with the 
routine cover-uncover and alternating- 
cover tests. 


DISCUSSION 


My measurements on normal human 
subjects failed to show static ocular tor- 
sion in head- and body-tilts of up to 180 
degrees, at least none within the limits of 
accuracy of the method (less than +0.1 
degree). Nor was there measurable static 
ocular torsion upon convergence of the 
eyes that could not be explained as 
artifactual. Also, my present and previ- 
ous experiments and those of others 
further confirm that no torsion occurs in 
oblique conjugate gaze." 

Ciné analysis of eye movements during 
dynamic head-tilt showed the occur- 
rence of intermittent, saccadic, small- 
amplitude, torsional movements. These 
saccades preceded the head-tilt and the 
eyes did not lag behind the head as 
reported by others.” After each torsional 
saccade, alignment of the eyes and head 
were reestablished, and at the cessa- 


tion of the hgad-tilt no persistent torsion 
was measurable. The function of these 


torsional saccadic movements may be 


to facilitate alignment of the eyes with 
the head by anticipating the final head 
position. 

My findings are at variance with those 
of other investigators.'” I believe these 
differences are caused by experimental 
artifacts, especially those that produce 
pseudotorsion (Fig. 4). Such artifacts may 
result from the use of after-images, cor- 
neal contact lenses, or insufficient control 
of head position and eye fixation. The 
possible artifacts associated with the 
many techniques for measuring ocular 
torsion are discussed in detail by Howard 
and Evans.” My ciné methods are direct 
and objective, require no complex head- 
and body-holding devices, provide for 
monitoring of eye and head position with 
magnification, and allow the results to be 
ciné projected for evaluation and mea- 
surement by many observers. 

Ocular torsion, in addition to occurring 
during head-tilt, occurs under pathologic 
conditions that disturb the integrative 
mechanisms of the brain, and under 
special experimental conditions that elicit 
ocular adjustments to factors not usually 
present in the normal visual environ- 
ment. Thus, I have observed ocular tor- 
sion (cyclotropia) in certain types of extra- 
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ocular muscle paralysis, strabismus, and 
abnormal ocular movements. These tor- 
sional movements are usually associated 
with both vertical and lateral eye move- 
ments (eccentric-torsion) and are rarely 
wheel-like. Also, torsion has been pro- 
duced experimentally by rotating optoki- 
netic disks,” by complex visual targets 
that induce cyclophoria,* and by visual 
feedback training.” Optokinetic re- 
sponses, in general, are attempts to 
maintain a stable visual scene in the face 
of environmental movement relative to 
the position of the head. Cyclophoria is 
a compensating motor response to tor- 
sional retinal disparities. Visual feedback 
training enables the eyes to realign 
after-images presented to the retina at 
different angles. These phenomena are 
neuromuscular mechanisms whereby the 
brain adapts to or learns to cope with 
torsional visual sensory imbalances and 
to reestablish alignment. The point is 
that the absence of static ocular torsion 
is the normal steady state of the eyes. 
The brain strives to achieve this state by 
overcoming whatever obstacles are 
placed in its path. 

I believe that the absence of static 
ocular torsion is a central factor in the 
normal oculomotor physiology of man. In 
addition to being involved in moving the 
eyes, the oculomotor system is involved 
in maintaining the retinas in a constant 
relationship with each other and with the 
brain during all head and gaze positions, 
and in the face of whatever sensory or 
motor obstacles may arise. This constancy 
may be stated as a generalization: the 
primary retinal meridians become 
aligned with each other in the normal 
individual during binocular fixation re- 
gardless of the position of the head in 
space and the point of ocular fixation. As a 
corollary: the primary retinal planes de- 
velop a constant angular relationship with 
a fixed horizontal head (brain) plane, 
regardless of the position of the head in 
space and the direction of gaze. 

The consensus of vestibular physiolo- 
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gists is that ocular countertorsion is a 
vestibulo-ocular reflex elicited mainly by 
the otolith organs that function to main- 
tain the original angle of the retinas in 
space with regard to the horizon.’ But 
how can this consensus be valid if there is 
no static torsion in man? Is it not possible 
that head- and body-tilt cause simultane- 
ous excitation and inhibition of different 
parts of the vestibular apparatus in such a 
way as to neutralize any signals that 
might produce static ocular torsion? The 
vestibular apparatus in man may be con- 
cerned primarily with providing informa- 
tion to the brain as to the position of the 
head with respect to gravity and the 
horizon. The eyes, in turn, are then 
stabilized to a reference plane in the 
brain and not to the horizon. 

In the clinical analysis of oculomotor 
defects the oblique extraocular muscles 
are supposed to produce ocular torsion 
which increases as the eye adducts.” But 
if there is no static torsion normally 
associated with head-tilt, with conver- 
gence, and with oblique conjugate gaze, 
then the oblique muscles cannot normal- 
ly be torters. From this and other experi- 
mental work,®! I have concluded that the 
main function of the oblique muscles is 
to inhibit ocular torsion rather than pro- 
duce it, and thereby to help main- 
tain the alignment of the primary reti- 
nal meridians during all head and gaze 
positions. 


SUMMARY 


I measured ocular torsion during and 
after head- and body-tilt, ocular conver- 
gence, and conjugate gaze. Extensive 
examination on 15 normal human sub- 
jects and additional observations on 400 
consecutive patients without extraocular 
motor defects failed to show static ocu- 
lar torsion, During dynamic head-tilt, 
intermittent, small-amplitude, saccadic, 
wheel-like torsional eye movements were 
recorded as moving faster than the head 
so that the eyes preceded the head. 
Between these intermittent saccades, 
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and at the end of the head-tilt, there was 
no residual ocular torsion. 

The absence of static ocular torsion 
allows for formulation of a generalization 
linking the oculomotor to the visual sen- 
sory system. The primary retinal meridi- 
ans become aligned with each other in 
the normal individual during binocular 
fixation, regardless of the position of the 
head in space or the point of ocular 
fixation. 

The vestibular and oculomotor systems 
function to inhibit rather than produce 
ocular torsion; the eyes are oriented to a 
plane in the brain rather than to the 
horizon. In particular, the oblique mus- 
cles function mainly to maintain the 
alignment of the primary retinal meridi- 
ans and, therefore, to inhibit torsion in 
the normal state. 
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MYELINATED RETINAL NERVE FIBERS 
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Los Angeles, California 


Myelinated nerve fibers of the retina 
and optic nerve head are common, clini- 
cally conspicuous, and scientifically pro- 
vocative developmental anomalies. Rec- 
ognizing these properties, we report 
data derived from our clinicopathologic 
study of myelinated nerve fibers located 
in the sensory retina and optic nerve 
head. 

In the course of normal prenatal devel- 
opment, myelination of the optic nerve 
begins at the lateral geniçulate body, 
progresses toward the eye, and termi- 
nates posterior to the lamina cribrosa of 
the sclera before birth.+? As a develop- 
mental abnormality, however, myelina- 
tion ocċasionally extends anterior to the 
lamina cribrosa along nerve fibers of the 
optic nerve head (defined as the intraocu- 
lar portion of the optic nerve anterior to 
the lamina cribrosa) and the sensory 
retina. The retinal myelination may be 
continuous with or completely separate 
from the optic nerve head. 

Myelinated nerve fibers of the retina 
are reported in 0.3% to 0.6% of ophthal- 
mic patients, are more common in male 
than in female patients, and are bilateral 
in about 20% of affected individuals.*7 
Ophthalmoscopically, the myelin sheaths 
surrounding nerve fibers of the optic 
nerve head and retina have an opaque 
white appearance. Clusters of these 
opaque white fibers produce gray or 
dense white patches. 
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Pathologic features of myelinated reti- 
nal nerve fibers were described by Vir- 
chow® in 1856, and additional anatomic 
characteristics of the myelin sheaths were 
noted thereafter by several authors.*" Sig- 
nificantly, oligodendroglia, thought to be 
responsible for myelination, are normally 
present in the optic nerve head but are 
not present in the retina.*" Thus, despite 
considerable study, the pathogenesis of 
myelinated retinal nerve fibers has not 
been established. 

In general, previous reports concern- 
ing clinical and pathologic features pro- 
vided substantial information, but raised 
numerous questions regarding myelinat- 
ed fibers of the retina and nerve head. 
Consequently, we carried out this clinico- 
pathologic study to determine the inci- 
dence of myelinated nerve fibers in the 
retina and optic nerve head, to establish 
the gross, microscopic, and ultrastructur- 
al characteristics, and to evaluate the 
clinical manifestations of the abnormal- 
ity.” In studying clinical manifestations, 
we focused on myelinated retinal nerve 
fibers associated with ipsilateral myopia, 
amblyopia, and strabismus.” 


SUBJECTS AND METHODS 


We used 3,968 autopsy cases in which 
eyes were available for study, and a 
clinical series of 32 patients with myeli- 
nated nerve fibers of the retina. 

The 3,968 consecutive autopsy cases 
excluded stillbirths but included all other 
autopsy cases. Both eyes were available 
from all cases, so we examined a total of 
7,936 eyes obtained at autopsy. 

Eyes were removed as soon as possible 
after death, fixed in formalin for seven 
days, and maintained in 50% ethanol 
thereafter. Gross sectioning, macroex- 
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amination, and recording of data were 
done by standard methods." We supple- 
mented standard staining of microsec- 
tions with Masson's trichrome, Luxol fast 
blue, Weil's stain, and PAS preparations. 
We sectioned five lesions in a step-serial 
fashion with India ink scleral marks as 
guides. 

To evaluate the integrity of the lamina 
cribrosa in eyes with retinal and nerve 
head myelination, we sectioned three 
eyes with myelinated nerve fibers of the 
retina and optic nerve head in a step- 
serial fashion in the coronal plane 
through the lamina cribrosa. For electron 
microscopy, tissues were dehydrated 
with ethyl alcohol, postfixed in osmium 
tetroxide, and embedded with Araldite. 
We cut ultrathin sections with an ultra- 
tome, stained them with uranyl acetate 
and lead, and examined them with an 
electron microscope. 

Using gross diagnosis and appropriate 
histologic confirmation, we determined 
the prevalence of myelinated nerve fi- 
bers. For each significant gross feature 
we performed an analysis of variance, by 
eye and by lesion, to establish prevalence 
and range of gross morphologic charac- 
teristics. 

Thirty-two patients with myelinated 
nerve fibers of the retina and optic nerve 
head in one or both eyes were examined 
and followed up for a maximum of 12 
years. We obtained a detailed ophthalmic 
history and performed a complete oph- 
thalmic examination, including biomi- 
croscopic examination, tonometry, indi- 
rect ophthalmoscopy, and appropriate 
ocular fundus biomicroscopy, on every 
patient. Additionally, we took ocular 
fundus photographs of every patient and 
performed fluorescein angiography and 
visual field studies on most patients. 


RESULTS 
Autopsy series—Myelinated nerve fi- 


bers of the retina, identified grossly and 
confirmed microscopically whenever ap- 
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propriate, were present in 39 of the 3,968 
consecutive autopsy cases (0.98%). Mye- 
linated nerve fibers were least common 
in the first decade of life, most common 
in the ninth decade, and distributed 
evenly throughout the other decades. 
The difference between the small inci- 
dence of myelinated nerve fibers in the 
first decade and the greater distribution 
thereafter was statistically significant 
(based on Fisher's exact test), but the 
differences in incidence in the second 
through ninth decades were not statisti- 
cally significant. 

In the autopsy series there were 2,201 
males (56%) and 1,767 females (44%) 
(Fig. 1). Among the 39 cases with myeli- 
nated nerve fibers, there were 23 males 
(59%) and 16 females (41%). Therefore, 
the ratio of affected males to examined 
males was 23:2,201 or 1.0%; the ratio of 
affected females to examined females was 
16:1,767 (0.90%). There was no statisti- 
cally significant difference between the 
sexes in the development of myelinated 
retinal nerve fibers. Similarly, with 22 
right eyes (52%) and 20 left eyes (48%) 
affected, there was no statistically signifi- 
cant preference for either side. 

In all autopsy cases, both eyes were 
available for study. Of the 39 cases with 
myelinated nerve fibers of the retina, one 
eye was affected in 36 cases (92.3%) and 
both eyes were affected in three cases 
(7.7%). Thus, myelinated nerve fibers 
were present in 42 of the 7,936 eyes 
(0.54%) in this series. 

Among the 42 eyes with myelinated 
fibers, 37 eyes (88%) contained a single 
lesion and five eyes (12%) contained two 
separate and distinct patches of myeli- 
nated nerve fibers. No eye contained more 
than two patches of myelinated nerve 
fibers. Consequently, a total of 47 lesions 
were available for study. 

We characterized patches of myeli- 
nated retinal nerve fibers as continuous 
with the optic nerve head or as discontin- 
uous (when an area of normal-appearing 
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retina separated the optic nerve head and 
the lesion). Continuous lesions were pres- 
ent in 14 eyes (33%) (Fig. 2), including 
both eyes of the three bilaterally affected 
cases in this series. Continuous lesions 
generally extended onto the optic nerve 
head, varied greatly in overall size, and 
differed markedly in the extent of nerve- 
head circumference involved. The inferi- 
or temporal and the inferior nasal sectors 
of the nerve head were most commonly 
affected, but there was no statistically 
significant difference among quadrants 
and all were involved. 

Discontinuous lesions were present in 
28 eyes (66%), including all of the five 
eyes in which there were two separate 
lesions. Discontinuous lesions were gen- 
erally located posterior to the equator, 
differed greatly in size and other charac- 
teristics, and were present in all quad- 
rants extending from the nerve-head 
border. With the nerve head as the 
central landmark, the involvement was = E TA pen 

Fig. 2 (Straatsma and associates). Myelinated 


most common in the inferior temporal _ ;etinal nerve fibers continuous with optic nerve head 
quadrant, but there was no statistically in a 63-year-old man (x 12). 
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significant difference among quadrants 
and all were involved. 

All lesions identified grossly as mye- 
linated nerve fibers appeared as white or 
gray-white striated patches that corre- 
sponded in shape to the distribution of 
retinal nerve fibers, were sharply demar- 
cated, and possessed frayed or feathered 
borders related to the various lengths of 
the individual myelin sheaths. Continu- 
ous lesions extended onto the optic nerve 
head and adjacent retina for various dis- 
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tances, generally appeared as dense 
white patches, were wedge-shaped to 
correspond with nerve fiber distribution, 
partially obscured underlying retinal ves- 
sels, and displayed frayed distal margins. 

Discontinuous lesions were separated 
from the nerve head but were located 
posterior to the equator. They generally 
appeared as white or subtle gray-white, 
wedge-shaped patches with conspicuous- 
ly frayed distal borders (Fig. 3). In some 
lesions there was subtle opacification of 





Fig. 3 (Straatsma and associates). Top, Myelinated nerve fibers of retina of a 74-year-old man are 
discontinuous with optic nerve head and are located temporal to macula and slightly inferior to horizontal 
raphe. Tiny cysts are scattered throughout the more peripheral portion of the patch (x 4). Bottom, 
Microscopic section through lesion shows a few microcysts and degenerating oligodendrocytes in the inner 
and middle layers of retina (hematoxylin and eosin, X 250). 
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the nerve fiber layer so that retinal 
vessels and choroidal features were not 
obscured. It was easy to overlook lesions 
when they were distal to the nerve head, 
where nerve fibers were less numerous. 
Occasionally, microcystoid degeneration 
of the inner retina was evident within the 
patches of myelinated nerve fibers, but 
there were no pigmentary, vascular, or 
other associated morphologic abnormali- 
ties. 

Microscopically, the stained sections 
showed subtle lesions, displaying only 
increased eosinophilia and, in some in- 
stances, increased cellularity (Fig. 4). 
The cells in the latter lesions resembled 
oligodendroglia with dark round nuclei 
smaller than those of the accessory astro- 
cytes normally present. With special 
stains, a variable proportion of the nerve 
fibers in a lesion stained positively for 
myelin. In occasional lesions, more gan- 
glion cells were displaced into the inner 
nuclear layer than into adjacent unin- 
volved areas of the retina. 

Special stains such as Luxol fast blue 
and Weil's stain demonstrated myelin 
most conspicuously. Interestingly, eyes 
with the continuous type of myelination 
did not demonstrate staining for mye- 
lin in the region of the lamina cribrosa 
(Fig. 4). Apart from the cylindrical mye- 
lin sheaths surrounding the axons and 
other features already described, we 
found no associated histologic abnormali- 
ties in the retina, the optic nerve head, or 
other ocular tissues. 

We sectioned three eyes with continu- 
ous patches of myelinated nerve fibers 
involving the retina and optic nerve head 
in step-serial fashion in the coronal plane 
through the lamina cribrosa. These eyes 
showed an intact lamina cribrosa. 

Correlative electron microscopy pro- 
vided more detailed information regard- 
ing myelinated nerve fibers in two eyes. 
A typical discontinuous lesion showed 
characteristic myelin sheaths composed 
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of concentrically laminated lipoprotein 
membranes encasing the axons (Fig. 5). 

Clinical study—-We reviewed the cases 
of 32 patients with myelinated nerve 
fibers of the retina. Although these 
physician-referred patients did not form a 
random sample, we studied them in 
order to correlate the study of eyes 
obtained at autopsy with the clinical 
characteristics of living patients and- to 
clarify some of the varied clinical mani- 
festations. Significantly, four patients, 
including one patient with leukocoria 
who had been referred because retino- 
blastoma was suspected, had ipsilateral 
extensive myelinated retinal nerve fi- 
bers, myopia, amblyopia, and strabis- 

us.” The other 28 patients with myeli- 
nated nerve fibers had been referred for 
unrelated disorders. This series included 
one set of phenotypically identical twins 
with bilateral myelinated retinal nerve 
fibers. 

There were 21 male patients and 11 
female patients, ranging in age from 2 to 
76 years at the initial examination (mean 
age, 49 years). The observation period 
ranged from a single consultation to 12 
years. 

We examined both eyes in all but one 
patient. Retinal myelination was bilateral 
in five of the 31 patients (17%) who had 
both eyes. The 37 affected eyes varied in 
refractive error from a spherical equiva- 
lent of —10.00 to +4.50. 

Four patients (12%) with unilateral 
myelinated retinal nerve fibers had ipsi- 
lateral extensive myelination of retinal 
nerve fibers, anisometropic myopia, stra- 
bismus, and amblyopia that resulted in 
visual acuity of 6/60 (20/200) or worse, 
despite occlusion therapy. This syndrome 
is described in detail elsewhere.” In all 
other affected eyes, visual acuity was 6/9 
(20/30) or better unless impaired by an 
unrelated disease. 

Of the 37 affected eyes, 35 (94%) 
contained a single lesion. The lesion was 
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Fig. 4 (Straatsma and associates). Top, Microsection of optic nerve head and adjacent eye wall in an eye with 
continuous myelination. Nerve bundles transmigrating the lamina cribrosa (arrows) and within the optic nerve 
head are unstained, whereas those of the optic nerve and the superficial layers of parapapillary retina (asterisk) 
stain positively for myelin (Luxol fast blue, x 32). Bottom, Oligodendrocytes (small dark nuclei) within the 
patch of myelinated nerve fibers (hematoxylin and eosin, xX 250). 


continuous with the optic nerve head in 
30 of the 37 eyes (81%), including both 
eyes of the five bilaterally affected pa- 
tients in this series. Arising most com- 
monly from the inferior or superior pole 


of the nerve head, the patches generally 
extended onto the nerve head, varied 
greatly in size, and possessed frayed 
distal margins (Fig. 6). Continuous le- 
sions appeared as white striated patches 
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Fig. 5 (Straatsma and associates). Ultrastructural features of discontinuous patch of myelinated nerve fibers. 
Despite severe autolysis, characteristic myelin profiles are present in nerve fiber layer (arrows) (x 1,750). 
Inset, Detail of myelin sheath encasing axon (x 48,000). 


that corresponded in shape to the distri- 
bution of retinal nerve fibers (Fig. 7). 
When bilateral, the continuous patches of 
myelinated nerve fibers usually were 





Fig. 6 (Straatsma and associates). White striated 
patch of continuous myelinated nerve fibers from the 
left eye’ of a 57-year-old woman. 


similar but somewhat asymmetrical. The 
identical twins had bilateral continuous 
patches of myelinated retinal nerve fi- 
bers. The myelination in each of the 
affected eyes of the twins was generally 
symmetrical in size and location but did 
not take the form of a mirror image. 
There were discontinuous patches of 
myelinated nerve fibers, separated from 
the optic nerve head by an area of 
normal-appearing retina, in seven of the 
37 eyes (19%). These lesions appeared as 
white or gray-white striated patches that 
corresponded in shape with the course of 
normal nerve fibers (Fig. 8). Located 
posterior to the equator and varying 
substantially in size, the discontinuous 
patches demonstrated frayed or feath- 
ered borders, particularly at the distal 
margin; these lesions were bilateral in 
one patient (Fig. 9). Additionally, we 
found microcystic degeneration in the 
inner layers of the retina in some discon- 
tinuous patches of myelinated retinal 
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Fig. 7 (Straatsma and associates). Distal border of myelinated nerve fibers continuous with optic nerve 
head, superior to macula in the right eye of a 28-year-old man. 





Fig. 8 (Straatsma and associates). Left, Gray-white striated patch of myelinated nerve fibers from a 
37-year-old man are discontinuous with optic nerve head and show frayed distal border (photographed with 
red-free light). Goldmann visual field demonstrated an inferior nasal relative scotoma to I; isopters, 
corresponding to the lesion. Right, Fluorescein angiogram of same area (arteriovenous phase) shows some 
masking caused by opaque myelin sheaths, but no abnormality of circulation on pigment epithelium. 





Fig. 9 (Straatsma and associates). Bilateral single patches of discontinuous myelinated nerve fibers, superior to 
optic nerve in a 27-year-old man (left, right eye; right, left eye). 





Fig. 10 (Straatsma and associates). Myelinated nerve fibers extend from full circumference of optic nerve head, 
arch temporal to macula, and extend in a superior direction almost to the equator. Associated findings of ipsilateral 
severe myopia, amblyopia, and strabismus in the left eye of an 11-year-old girl. 





Fig. 11 (Straatsma and associates). Myelinated nerve fibers extend from full circumference of optic nerve head 
and reach approximately to equator in superotemporal quadrant. Associated findings of ipsilateral myopia, 
amblyopia, and strabismus in the right eye of a 50-year-old woman. 


Fig. 12 (Straatsma and associates). Myelinated nerve 
fibers extend from entire circumference of optic nerve 
head and progress along course of retinal nerve fibers 
superior and inferior to fovea to reach horizontal raphae 
temporal to fovea. Associated findings of ipsilateral se- 
vere myopia, amblyopia, and strabismus in the left eye 
of a 7-year-old girl. 
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nerve fibers (Fig. 3). In general, the size, 
shape, and other characteristics of discon- 
tinuous lesions were especially evident 
with red-free light, which emphasized 
retinal structure and did not penetrate 
the choroid. 

One patient, referred with leukocoria 
and possible retinoblastoma, had a large 
area of myelination. The myelinated fi- 
bers extended from the full circumfer- 
ence of the optic nerve head, in an 
arcuate direction temporal to the macula 
and in a superior direction almost to the 
equator (Fig. 10). Two other patients 
each had a large patch of myelinated 
nerve fibers (Figs. 11 and 12). 

A visual field defect was usually pres- 
ent in association with patches of mye- 
linated nerve fibers. This” defect cor- 
responded in general to the size and 
location of the myelinated nerve fiber 
patches; it ranged from a relative scotoma 
to an absolute defect corresponding to 
the myelinated patch. In general, howev- 
er, the visual field defect was substantial- 
ly less than would be expected from the 
extent of the myelinated nerve fibers 
seen ophthalmoscopically. This indicates 
more penetration of light to the retinal 
photoreceptors than expected from the 
clinical appearance. © 

Fluorescein angiography of eyes with 
myelinated nerve fibers demonstrated 
some masking of underlying structures by 
the opaque nerve sheaths, but there was 
no discernible abnormality of retinal cir- 
culation, choroidal circulation, or retinal 
pigment epithelium. Moreover, the mye- 
linated areas appeared less conspicuous 
(Fig. 8) and the intrinsic retinal circula- 
tion was seen more completely with 
angiography than with white-light oph- 
thalmoscopic examination. 

Fundus photographs and complete 
ophthalmic examinations demonstrated 
that the myelinated nerve fibers were 
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unchanged in all patients throughout the 
period of observation. 


DISCUSSION 


Clinicopathologic correlations — The 
autopsy study demonstrated myelinated 
retinal nerve fibers in 0.98% of the cases, 
equal involvement of males and females, 
bilateral myelin patches in 7.7% of the 
cases, myelinated nerve fibers continu- 
ous with the optic nerve head in 33% of 
the eyes, and myelinated nerve fibers 
discontinuous with the optic nerve head 
in 66% of the eyes. All lesions appeared 
as white or gray-white striated patches 
that corresponded in shape to the distri- 
bution of retinal nerve fibers and demon- 
strated frayed borders related to the 
various lengths of the myelin sheaths. 
The sensory retina, optic nerve head, 
pigment epithelium, and choroid were 
morphologically normal by light and elec- 
tron microscopy, except for myelin 
sheaths composed of concentric lipopro- 
tein lamellae surrounding retinal nerve 
fibers, glial cells photomicrographically 
resembling oligodendrocytes adjacent to 
the myelinated sheaths, and microcys- 
toid retinal degeneration associated with 
some lesions. 

Clinical observations of patients with 
myelinated retinal nerve fibers demon- 
strated a comparable incidence and simi- 
lar overall gross features, except for the 
higher percentage of males in the clinical 
series, bilateral myelin patches in 17% of 
the patients, myelinated nerve fibers 
continuous with the optic nerve head in 
81% of the eyes, and myelinated nerve 
fibers discontinuous with the optic nerve 
head in 19% of the eyes. The higher 
percentage of lesions continuous with the 
optic nerve head in the clinical series 
suggests that continuous patches of mye- 
linated nerve fibers are more apt to be 
observed and diagnosed correctly in clin- 
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ical practice. Stated another way, discon- 
tinuous patches of myelinated nerve fi- 
bers are more apt to be overlooked on 
clinical examination. 

In patients with myelinated retinal 
fibers, visual field defects were substan- 
tially smaller and less dense than antici- 
pated, and results of fluorescein angiog- 
raphy were normal except for obscuration 
related to the opaque myelin sheaths. 
These observations corroborate the histo- 
pathologic evidence, and indicate the 
general functional integrity of the retina, 
as well as more penetration of light to the 
retinal photoreceptor layer than might be 
expected from the clinical appearance of 
the myelinated nerve fibers. 

Associated findings—Clinical observa- 
tions suggested a syndrome characterized 
by ipsilateral extensive myelinated reti- 
nal nerve fibers, anisometropic myopia, 
amblyopia, and strabismus. This constel- 
lation of findings, present in four of the 32 
patients in this series, was described in a 
separate report.” Holland and Ander- 
son” reported comparable findings in two 
patients and other investigators have 
described the association of widespread 
myelinated retinal nerve fibers with ab- 
normalities such as myopia, amblyopia, 
nystagmus, various types of strabismus, 
and afferent pupillary defect. ^% It is 
important to recognize this syndrome 
because early diagnosis makes possible 
correction of the unilateral refractive 
error and the institution of carefully 
monitored amblyopia therapy and appro- 
priate strabismus management.” 

More severe ocular and general abnor- 
malities reported with myelinated reti- 
nal nerve fibers include coloboma, poly- 
coria, keratoconus, oxycephalia, and 
other forms of dyscrania.®® Although 
they are uncommon, these associated 
abnormalities must be considered. 

The cause of retinal nerve fiber 
myelination—The cause is not known, 
but two significant factors are evident as a 


JANUARY, 1981 


result of this clinicopathologic study. 
First, step-serial sections of the optic 
nerve head and adjacent retina in three 
eyes with continuous patches of myeli- 
nated retinal nerves disclosed no abnor- 
malities of the cribiform plate and no 
continuous extension of optic nerve my- 
elination through the cribiform plate into 
the optic nerve head and retina. There- 
fore, myelination of fibers in the optic 
nerve head and retina is separate from 
and not directly joined with myelination 
of fibers in the optic nerve. Second, light 
microscopy of myelinated nerve fiber 
patches in the retina and optic nerve 
head demonstrated an associated clus- 
tering of glial cells which appeared to be 
oligodendrocytes. Tissue autolysis inter- 
fered with ptecise identification of oligo- 
dendrocytes by electron microscopy. 
Oligodendrocytes, believed to be the 
cells responsible for myelination of the 
optic nerve and other central nervous 
system structures, may be found in the 
optic nerve head but are not normally 
present in the retina. Thus, myelination 
of nerve fibers in the retina and adjacent 
segments of the optic nerve head is likely 
to be related to the anomalous location of 
oligodendrocytes (or glial cells resem- 
bling oligodendrocytes) in the sensory 
retina. This anomalous location of oligo- 
dendrocytes in the retina is presumably 
responsible for the development of mye- 
lin sheaths around retinal nerve fibers. 
The clinical appearance of myelinated 
retinal fibers, observed in three eyes of 
this group with sequential photographs 
over a 12-year period, is remarkably 
stable. Many reports have documented 
the unchanging appearance of myelinated 
retinal fibers in the adult eye. Some 
patients, however, develop a microcys- 
toid degeneration of the nerve fiber layer 
in the area of the myelinated fibers. With 
nerve fiber destruction and optic nerve 
atrophy, myelination may slowly disap- 
pear over a period of one or more years. 
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Loss of myelination in the retina has been 
observed in association with optic nerve 
atrophy, multiple sclerosis, pituitary tu- 
mor, and embolism of the central retinal 
artery.” 

Differential diagnosis—The differen- 
tial diagnosis of myelinated retinal nerve 
fibers is seldom difficult. With extensive 
involvement, however, myelinated nerve 
fibers may produce leukocoria and super- 
ficially resemble retinoblastoma, as hap- 
pened in one patient in this series who 
was referred with the diagnosis of retino- 
blastoma and in other published reports. 
A smaller patch of myelinated retinal 
nerve fibers may be confused with a 
cotton-wool spot, retinal artery branch 
occlusion, peripapillary epiretinal mem- 
brane, retinal pigment epfthelium de- 
tachment, or other abnormality responsi- 
ble for a localized gray or white retinal 
lesion. Careful examination augmented, 
when indicated, by fluorescein angiogra- 
phy provides the basis for correct diagno- 
sis of all these conditions. 


SUMMARY 


In a series of 3,968 consecutive autop- 
sies, myelinated nerve fibers of the retina 
were present in 39 (0.98%) cases and 
bilateral in three (7.7%) affected cases; 
thus, 42 (0.54%) of the 7,936 eyes exam- 
ined were affected. 

Myelinated nerve fiber lesions ap- 
peared as white or gray-white striated 
patches corresponding in shape to the 
distribution of retinal nerve fibers and 
demonstrated frayed borders. Myeli- 
nated retinal nerve fibers were continuous 
with the optic nerve head in 14 (33%) and 
discontinuous with the optic nerve head 
in 28 (66%) affected eyes. By light micros- 
copy and electron microscopy, myeli- 
nated retinal fibers were marked by a 
ganglion cell axon surrounded by concen- 
tric lipoprotein lamellae that formed the 
myelin sheath. Glial cells were often 
prominent near the myelin sheaths, but 
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other components of the sensory retina 
were morphologically normal. 

Clinically, 32 patients with myelinated 
retinal nerve fibers had comparable over- 
all features, visual field defects less ex- 
tensive than expected on the basis of 
ophthalmoscopic appearance, and normal 
findings on fluorescein angiography. Four 
patients had a syndrome characterized by 
ipsilateral extensive myelinated retinal 
nerve fibers, anisometropic myopia, am- 
blyopia, and strabismus. 
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OPHTHALMIC MINIATURE 


As I drove back toward town I was thinking about that ancient 
and honorable bit of homely psychology, that myth of the ripeness 
of cataracts. The lens capsule can be removed as soon as it begins to 
get cloudy. But postoperative vision with corrective lenses is a poor 
resource at best, compared with normal sight. So the ripeness they 
speak of is the psychological ripeness of the patient, a time of 
diminishing vision which lasts long enough, and gets bad enough, 
so that the postoperative vision is, by comparison, a wonder and a 
delight. The patient is happy because the basis of comparison has 


changed. 


John D. MacDonald, The Long Lavender Look 
Greenwich, Connecticut, Fawcett, 1970 





FUNCTIONAL AMBLYOPIA ASSOCIATED WITH 
ORGANIC OCULAR DISEASE 
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Functional amblyopia has been de- 
scribed by von Noorden! as “reduced 
visual acuity without ophthalmoscopically 
detectable anomalies of the fundus.” He 
cited estimates that subclinical organic 
changes account for part of the visual loss 
in 10% of all strabismus patients with 
amblyopia. He used this concept to ex- 
plain plateaus in visual acuity in individu- 
als with amblyopia after initial improve- 
ment with occlusion therapy. I undertook 
this study to test the possibility that 
functional amblyopia can be either coinci- 
dentally or causally coexistent with overt 
organic abnormalities. 


SUBJECTS AND METHODS 


This series consists of 13 patients I 
examined during an 18-month period. 
They all met the study criteria of visual 
loss, associated overt ocular abnormality, 
and improvement in visual acuity with 
standard amblyopia therapy. Visual acu- 
ity measurements were all performed at 
6 m with line Snellen? letters, isolated 
Snellen letters, linear illiterate E, isolat- 
ed illiterate E, or the Sheridan-Gardiner® 
isolated-letter-matching technique. For 
children too young to take these visual 
acuity tests, I assessed visual acuity by 
subjective interpretation of fixation abili- 
ty. I described visual acuity as good if the 
ability to fixate and follow an object was 
present, as central if fixation was foveal as 
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opposed to eccentric, and as maintained 
if that eye maintained fixation after a 
cover-uncover test on the fellow eye. I 
tested neutral density filter acuities with 
a Kodak Wratten No. 96 neutral density 
filter 2.50. Stereopsis was tested with the 
Titmus stereopsis test. All refractions 
were done with either one dose of 2% or 
two doses of 1% cyclopentolate. Full-time 
occlusion therapy refers to occlusion of 
the nonamblyopic eye immediately upon 
arising in the morning until just before 
retiring in the evening. Visual function in 
both eyes of children 4 years of age or 
older undergoing full-time occlusion 
therapy was assessed every four weeks. 
Children younger than 4 years of age 
were seen at intervals of one week 
per year of age. When amblyopia was 
overcome, the occlusion was gradually 
decreased in frequency before being 
discontinued. Family history was noncon- 
tributory for strabismus or amblyopia in 
all patients in this series. 


CASE REPORTS 


Case 1—A 5-year-old boy had a visual acuity of 
R.E.: 6/6 (20/20) and L.E.: 6/60 (20/200) with line 
Snellen letters. Visual acuity in his left eye was 6/18 
(20/60) with isolated Snellen letters and 6/30 (20/100) 
with a neutral density filter. Refraction was +1.00 
+0.25 x180 for both eyes. Visual acuity did not 
improve with trial lenses. The anterior segments and 
pupillary responses were normal. There was a chorio- 
retinal scar near the macula in the left eye (Fig. 1). 
After four months of full-time occlusion of the right 
eye, the visual acuity in the left eye improved to 
6/7.5 (20/25) and has been stable for three years. 
Stereopsis was 60 seconds. 

Case 2—A 26-month-old girl had a six-week history 
of esotropia in the left eye. Her visual acuity was 
good, central, and maintained in the right eye, but 
not maintained in the left eye. The child protested 
occlusion of her right eye during the examination. 
The esotropia in the left eye measured 20 prism 
diopters at distance and 60 prism diopters at near. 
There was a chorioretinal scar near the macula of the 
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Fig. 1 (Kushner). Case 1, left eye. Chorioretinal 
scar involving macular area. 


left eye (Fig. 2). Refraction was +1.50 +0.25 x 90 in 
the right eye and +1.75 sphere in the left eye. I 
prescribed spectacles with a +2.75 bifocal addition, 
and instituted full-time occlusion of the right eye. 
After three months she alternated fixation freely so 
patching was discontinued. She was last examined at 
the age of 40 months. At that time, her visual acuity 
was 6/6 (20/20) in both eyes with the Sheridan- 
Gardiner isolated-letter-matching technique. She 
had orthophoria at distance and near with spectacles. 
Fusion was present with the Bagolini striated lenses 
and Worth Four-Dot at distance and near. There was 
no stereopsis. Without spectacles, she had a freely 
alternating esotropia of 15 prism diopters at distance 
and 35 prism diopters at near. 

Case 3—A 4-year-old boy was examined because of 





Fig. 3 (Kushner). Case 3, left eye. Posterior pole 
shows Grade II cicatricial retinopathy of prematurity. 
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Fig. 2 (Kushner). Case 2, left eye. Perimacular 
chorioretinal scar. 


esotropia in the left eye. He had been born prema- 
turely (birthweight, 1,328 g) and had received oxy- 
gen for neonatal respiratory distress. At examination 
he was found to have esotropia of 30 prism diopters at 
distance and near in the left eye. Refraction was 
+0.50 sphere in the right eye and —5.75 +1.00 x 140 
in the left eye. Best corrected visual acuity was 
6/7.5 (20/25) in the right eve and 6/60 (20/200) in the 
left eye with linear Snellen letters. Visual acuity in 
the left eye improved to 6/24 (20/80) with isolated 
Snellen letters. The right fundus had a normal 
posterior pole, but there were peripheral vitreous 
veils and pigmentary changes. The left posterior pole 
showed Grade II cicatricial retinopathy of prematuri- 
ty by Reese, King, and Owens classification‘ (Fig. 3). 
I prescribed spectacles and began full-time occlusion 
for the right eye. Four months later visual acuity in 
his left eye was 6/9 (20/30). He underwent a 5-mm 
recession of the left medial rectus muscle and a 6-mm 
resection of the left lateral rectus muscle. Two years 
later visual acuity had been maintained at 6/9 (20/30) 
on part-time occlusion of the right eye. There was 
esotropia of 5 prism diopters in the left eye. 

Case 4—A 3-year-old boy was examined because of 
leukocoria in the left eye. Motility, pupils, and 
anterior segments were normal. Refraction was 
+0.75 sphere in the right eye and —12.50 +2.75 
X 170 in the left eye. Best corrected visual acuity was 
6/6 (20/20) in the right eye and 6/60 (20/200) in the 
left eye with the Sheridan-Gardiner isolated-letter- 
matching technique. Extensive medullated nerve 
fibers were visible in the left retina (Fig. 4). I 
prescribed spectacles and instituted full-time occlu- 
sion of the right eye. After six months the visual 
acuity in the left eye had improved to 6/12 (20/40) 
with the linear illiterate E test and has remained 
stable with part-time occlusion for 16 months. 

Case 5—A 3'%-year-old girl was examined because 
of amblyopia in her right eye. Poor compliance had 
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Fig. 4 (Kushner). Case 4, left eye. Posterior pole 
shows extensive medullated nerve fibers. 


made an attempt at patching two years earlier 
unsuccessful. Refraction was +3.00 sphere in the 
right eye and +2.00 sphere in the left eye. Best 
corrected visual acuity was 6/60 (20/200) in the right 
eye and 6/6 (20/20) in the left eye with the Sheridan- 
Gardiner isolated-letter-matching test. There was a 
residual esotropia of 12 prism diopters in her right 
eye at distance and near with spectacles. Ophthal- 
moscopy showed a white condensation of the poste- 
rior hyaloid near the macula (Fig. 5). Initially, com- 
pliance with occlusion of the left eye was poor, but 
six months later her visual acuity was 6/9 (20/30) in 
both eyes with an isolated picture card test. 

Case 6—I examined a 5-year-old girl after she 
failed a vision-screening test. Refraction was +2.50 
sphere in the right eye and +2.50 +0.50 x 180 in the 
left eye. Best corrected visual acuity was 6/9 (20/30) 
in the right eye and 6/30 (20/100) in the left eye with 
linear Snellen letters. Visual acuity in the left eye was 
6/18 (20/60) with isolated Snellen letters. There was 
posterior lenticonus in the left eye (Fig. 6). Sensory 
testing demonstrated suppression of the left eye with 
the Worth Four-Dot test and there was no stereopsis. 
I began full-time occlusion of the right eye with 
continuous cycloplegia of the left eye, spectacles, and 
a +2.50 bifocal addition. Visual acuity improved to 
6/12 (20/40) after three months of full-time occlusion 
and has been stable for two years with part-time 
patching. Cycloplegia and bifocals were discontinued 
after one year. Stereopsis is 100 seconds. 

Case 7—A 3-month-old girl was examined be- 
cause of leukocoria in her left eye. There was an 
anterior polar lens opacity in the left eye (Fig. 7). 
When she was 29 months old, amblyopia was diag- 
nosed in the left eye because she protested occlusion 
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Fig. 5 (Kushner). Case 5, right eye. Posterior 
vitreous condensation overlying macular area. 


of the right eye during an examination. Refraction 
was —3.00 sphere in each eye. Daily mydriasis of the 
left eye and full-time occlusion of the right eye were 
instituted. After two months the occlusion therapy 
was gradually decreased. When she was last exam- 
ined at the age of 4% years, her visual acuity was 
6/9 (20/30) in both eyes with the linear illiterate E. 
She was on a maintenance program of occlusion of 
the right eye for two hours a day. Stereopsis was 
100 seconds. 

Case 8—A 4%-year-old girl had a marked per- 
sistence of the pupillary membrane in both eyes. 
In the right eye, it obscured a clear view of the 
fundus (Fig. 8). Best corrected visual acuity before 
dilatation of the pupils was R.E.: 6/60 (20/200) and 
L.E.: 6/9 (20/30) with linear Snellen letters. Visual 
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Fig. 6 (Kushner). Case 6, left eye. Red-reflex 
photograph demonstrates posterior lenticonus. 
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Fig. 7 (Kushner). Case 7, left eye. Anterior polar 
cataract. 


acuity did not improve with isolated-letter testing. 
After mydriasis, the right fundus could be seen 
more clearly. Refraction was +3.50 +2.00 X90 in the 
right eye and + 1.25 +2.25 x90 in the left eye. After 
mydriasis the visual acuity in the right eye could be 
corrected to 6/24 (20/80) with linear Snellen letters 
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and 6/12 (20/40) with isolated Snellen letters. I 
believed the improvement in visual acuity corre- 
sponded to the increased clarity of the media after 
dilatation of the pupils. I prescribed spectacles with 
a +2.50 bifocal addition and instituted daily cy- 
cloplegic therapy. Visual acuity improved to 
6/7.5 (20/25) in the right eye. When she was 6% years 
old, cycloplegic therapy and bifocals were discontin- 
ued; eight months later her visual acuity was still 
6/7.5 (20/25) in the right eye. Stereopsis was 100 
seconds, and fusion was present with the Worth 
Four-Dot test. 

Case 9—A 3'%-year-old boy had sustained a trau- 
matic hyphema in his right eye which cleared after 
bedrest and bilateral patching. He was later referred 
to me for evaluation of a posterior subcapsular 
cataract in the right eye and decreased visual acuity. 
When I first saw him, when he was 5 years old, his 
visual acuity was 6/30 (20/100) in the right eye with 
linear Snellen letters, and 6/15 (20/50) with isolated 
Snellen letters. With a neutral density filter or 
through a pinhole the visual acuity was 6/30 (20/100) 
in the right eye. Visual acuity in the left eye was 
6/6 (20/20). Refraction was +0.75 +0.25 x80 in the 
right eye and +1.00 sphere in the left eye. Visual 
acuity could not be improved with trial lenses. There 
was orthophoria. Full-time occlusion of the left eye 
was begun. After three months of full-time occlusion 





Fig. 8 (Kushner). Case 8, Marked persistence of 
pupillary membrane with network of fibrous tissue 
on anterior lens surface. Top left, Slit-lamp photo- 
graph of right eye before dilation. Red reflex is 
absent. Top right, Right eye after dilation. Bottom 
left, Left eye after dilation. 
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Fig. 9 (Kushner). Case 9, right eye. Posterior 
subcapsular cataract shown by retroillumination. 
Note that there is iridodialysis nasally. 


the visual acuity in the right eye was 6/12 (20/40). 
Visual acuity has remained stable for 18 months after 
patching was discontinued (Fig. 9). « 

Case 10—I examined a 64-year-old boy because of 
decreased visual acuity in his right eye. Refraction 
was —1.00 +1.25 x80 in the right eye and +.50 
+1.50 X90 in the left eye. Best corrected visual 
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acuity was R.E.: 6/60 (20/200) and L.E.: 6/6 (20/20) 
with the linear illiterate E. Visual acuity in the right 
eye was 6/18 (20/60) with the isolated illiterate E and 
6/30 (20/100) with a neutral density filter. A coloboma 
of the iris and choroid was present in the right eye 
(Fig. 10). Spectacles were ordered and full-time 
occlusion of the left eye was instituted. For the 
past three years he has been on a program vary- 
ing between full and part-time occlusion of the left 
eye and has maintained a visual acuity of approxi- 
mately 6/12 (20/40) in the right eye with the linear 
illiterate E. There is 200 seconds of stereopsis. 
Fusion on the Worth Four-Dot test is present at 
distance and near. 

Case 11—I examined a 4-year-old girl because of 
congenital esotropia in the left eye. Family history 
was strongly contributory for cutaneous albinism on 
the maternal side. Refraction was +3.50 sphere in 
both eyes. Visual acuity was R.E.: 6/18 (20/60) and 
L. E.: 6/60 (20/200) with the linear illiterate E. Visual 
acuity in the left eye was 6/24 (20/80) with the isolated 
E. Esotropia of 35 prism diopters was present at 
distance and near in the left eye and there was an A 
pattern. There was no nystagmus. She had a very 
light complexion and white hair. Her peripheral iris 
had increased transillumination. There was a marked 
absence of choroidal pigmentation throughout the 
fundus in each eye; the macular area, however, was 





Fig. 10 (Kushner). Case 10, right eye. Extensive coloboma of choroid inferiorly right 
eye (at bottom) with coloboma of iris (at top). 
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Fig. 11 (Kushner). Case 11. Left, Posterior pole of the left eye demonstrates marked prominence of 
choroidal vasculature (albinotic). Right, Albinotic facial appearance. 


normal (Fig. 11). I prescribed spectacles and institut- 
ed full-time occlusion of the left eye. After three 
months the occlusion therapy was decreased. and it 
was discontinued after six months. When she was last 
examined at the age of 5 years, the child’s visual 
acuity was 6/18 (20/60) in both eyes. There was 
esotropia of 5 prism diopters in the left eye while she 
was wearing her spectacles. 

Case 12—I examined an 8-month-old boy because 
of esotropia of four months’ duration in the right eye. 
At examination, I found esotropia of 35 prism diop- 
ters. I diagnosed amblyopia in the right eye on the 
basis of unsteady eccentric fixation in the right eye 
and the child’s protest at occlusion of the left eye. A 
patent hyaloid artery containing circulating blood 
extended from the right optic nerve to the posterior 
surface of the lens, and there was a posterior 


subcapsular cataract nasally ( Fig. 12). Refraction was 
—1.50 +1.00 70 in the right eye and +0.50 sphere 





lll 


Fig. 12 (Kushner). Case 12, right eye. Patent 
hyaloid artery extends up to posterior cataract. 





in the left eye. d prescribed full-time occlusion of the 
left eye and spectacles. After six weeks the occlusion 
therapy was decreased; it was discontinued after 4% 
months. When the child was 14 months old, I 
performed a 5-mm recession of the right medial 
rectus muscle and a 7-mm resection of the right 
lateral rectus muscle. When he was last examined 
at the age of 4% years, the child’s visual acuity was 
R.E.: 6/9 (20/30) and L.E.: 6/6 (20/20). There was 
esotropia of 8 prism diopters in the right eye. 

Case 13—I examined a 5-year-old girl because 
of esotropia in her right eye. Eighteen months pre- 
viously she had undergone surgery for an adeno- 
carcinoma of the choroid plexus. Visual acuity was 
R. E.: 6/60 (20/200) and L. E.: 6/12 (20/40), Refraction 
was +2.75 sphere in the right eye and +2.50 sphere 
in the left eye. There was homonymous hemianopia 
in the right eye. Because of the patient's age, quanti- 
tative perimetry could not be performed and the 
presence or absence of macular sparing could not be 
determined. The pupils and optic disks were normal. 
There was esotropia of 25 prism diopters at distance 
and 45 prism diopters at near in the right eye. 
Spectacles with a +2.75 bifocal addition were or- 
dered and full-time occlusion of the right eye was 
instituted. Five months later, her visual acuity had 
improved to 6/15 (20/50) in the right eye and patching 
was discontinued. Visual acuity has remained stable 
for eight months. 


DISCUSSION 


Stuart and Burian? described separa- 
tion difficulty (crowding phenomenon) as 
a universal phenomenon that increases 
inversely with visual acuity. Cibis, Hurtt, 
and Rasicovici’ compared separation diffi- 
culty in organic and functional ambly- 
opia. They found no significant improve- 
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ment in visual acuity with isolated-letter 
testing in patients with organic ambly- 
opia secondary to retinal problems but 
significant improvement in patients with 
amblyopia caused by strabismus or aniso- 
metropia. Von Noorden and Burian’ 
found a neutral density filter helpful in 
separating functional from organic ambly- 
opia. Patients with decreased visual acu- 
ity caused by organic lesions of the retina 
or optic nerve had a marked decrease in 
visual acuity when tested with a neutral 
density filter, whereas patients with func- 
tional amblyopia showed a minimal de- 
crease in visual acuity or, at times, even 
an improvement. In my experience with 
patients with organic ocular abnormali- 
ties, eyes showing separation difficulty 
(characterized by visual acuity at least 
two lines better with isolated-letter test- 
ing than with linear-letter testing) always 
showed improvement in visual acuity if 
there was an adequate clinical trial of 
full-time occlusion of the contralateral 
eye. Similarly, eyes that did not show a 
decrease in visual acuity when tested 
with a neutral density filter were always 
successfully treated when adequate am- 
blyopia therapy was carried out. Both of 
these tests appear to be useful in deter- 
mining when there is an element of 
functional amblyopia in patients with 
organic ocular abnormality. 

A refractive error that decreases visual 
acuity slightly may result in subsequent 
functional amblyopia, producing a visual 
acuity much worse than would be ex- 
pected from the optical blur alone. Mild 
organic causes of optical blur may simi- 
larly induce functional amblyopia. This 
concept was first described by Banger- 
ter, who reported functional amblyopia 
superimposed on organic amblyopia in 
patients with macular abnormalities or 
congenital cataracts. Organic problems 
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may be coincidental with functional am- 
blyopia, caused by either anisometropia 
or strabismus. The clinician must be 
cautious not to assume that an amblyopic 
eye cannot be rehabilitated because of 
the coincidental presence of organic ab- 
normality. Unless the organic abnormality 
unequivocally accounts for the visual loss, 
further investigation is needed to de- 
termine whether there is an element- of 
functional amblyopia. 


SUMMARY 


Thirteen patients who had functional 
amblyopia associated either causally or 
coincidentally with organic ocular abnor- 
malities still responded to conventional 
amblyopia therapy. The presence of sepa- 
ration difficulty or improvement in visual 
acuity with a neutral density filter helps 
predict the presence of functional ambly- 
opia in patients with organic abnormali- 
ties. 
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BLOOD GROUP ANTIGENS ON HUMAN CORNEAL CELLS 
DEMONSTRATED BY IMMUNOPEROXIDASE STAINING 


JOHN D. SALISBURY, M.D., AND BRYAN M. GEBHARDT, PH.D. 
New Orleans, Louisiana 


The human cornea is an antigenic 
tissue; when used as an allograft and 
transplanted from one individual to an- 
other, the graft can elicit an immune 
response.'* The various antigens present 
on the cornea and potentially capable of 
stimulating an allograft immune reaction 
have not been precisely defined. It seems 
reasonable to predict that the cells of the 
cornea, being derived from the primary 
embryonic germ layers, will express the 
antigens displayed by other somatic cells 
derived from these same germ layers. It 
has been shown that corneal cells express 
the ubiquitous HLA (histocompatibility) 
antigens,*” which, along with the blood 
group antigens, are especially important 
in determining organ allograft survival in 
man. Blood group antigens have been 
looked for on the cells of the cornea with 
varying results.®’ Although it is generally 
agreed that corneal epithelial cells ex- 
press blood group antigens, no such 
agreement has been reached regarding 
the occurrence of these antigens on cor- 
neal endothelial cells. Because the endo- 
thelial cells are of primary importance in 
the normal physiologic functioning of the 
cornea and because the destruction of 
these cells by immunologic attack results 
in a loss of corneal function and visual 
acuity, it is important to know which 
antigens are present on corneal endothe- 
lial cells. 
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We tested biopsy specimens of human 
cornea prepared to preserve blood group 
antigens on cell membranes for antigens 
A, B, and D (Rh) with the inmunoperoxi- 
dase procedure. 


MATERIAL AND METHODS 


Tissue samples—Corneal tissue was 
obtained from patients undergoing pene- 
trating keratoplasty. All patients were 
typed for blood groups A, B, O, and D 
antigens with standard blood-typing pro- 
cedures. ` 

Preparation of tissue sections and im- 
prints for staining—Freshly obtained 
corneal biopsy specimens were rinsed in 
three changes of phosphate-buffered sa- 
line, pH 7.4. In the initial experiments, a 
corneal biopsy specimen was trisected 
into pieces of approximately equal size. 
One portion was quick-frozen in Cryo- 
Quick mounting medium for sectioning 
in a cryostat. A second portion was fixed 
in a mixture of 2.5% formalin and 3% 
glutaraldehyde diluted in 0.1 M phos- 
phate buffer, pH 7.4. After a four-hour 
fixation period, we transferred the tissue 
step by step through routine histologic 
reagents, embedded it in paraffin, and 
sectioned it. We prepared imprints of 
both epithelial and endothelial cells by 
gently pressing the biopsy specimen be- 
tween two clean microscope slides for 
approximately six hours. The dried cor- 
neal fragments were detached from the 
slides with the edge of a razor blade, 
leaving a monolayer of epithelial cells on 
one slide and a few scattered endothelial 
cells on the other slide. This procedure 
yielded flattened cell preparations that 
seemed morphologically normal. The 
cells were not exposed to organic solvent 
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fixatives which might have dissolved the 
cell surface antigens. 

Characterization and standardization 
of antisera—The antisera were obtained 
from hyperimmunized donors, and the 
manufacturer indicated that the major 
fraction of the antibody in the reagents 
was of the immunoglobulin G (IgG) class. 
We confirmed this by double immunodif- 
fusion analysis using monospecific anti- 
sera against the heavy chains of human 
IgG and IgM. Additionally, we found that 
the staining obtained with the blood 
group antisera did not occur when we 
precipitated out the IgG fraction with the 
anti-IgG antisera. There was a precipitin 
reaction between the blood group anti- 
sera and anti-IgG, but not between the 
blood group antisera and anti-IgM. The 
rabbit anti-human IgG and the goat anti- 
rabbit IgG antisera used in the immuno- 
peroxidase staining contained antibodies 
directed mainly against the heavy chain 
determinants of the IgG class, although a 
minor amount of anti-light-chain anti- 
body was also present. The occurrence of 
antibodies against both heavy and light 
chain determinants did not affect the 
specificity of the antigen determination 
experiments and might have been an 
advantage in that the sensitivity of the 
assay was increased by the presence of 
antibodies of both specificities. 

Immunoperoxidase staining proce- 
dure—We adapted the immunoper- 
oxidase staining procedure of Sternber- 
ger.” Tissue sections and endothelial cell 
preparations were first incubated for 30 
minutes in Tris buffer, pH 7.6, containing 
1% normal goat serum, and then in one of 
several dilutions (1:10, 1:100, or 1:1,000) 
of human antisera to blood groups A, B, 
or D antigens. The incubations in the 
antisera usually lasted for two hours, 
although we found no difference in stain- 
ing intensity when the incubation period 
was lengthened to 24 hours. After incuba- 
tion in the primary antiserum, the slides 
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were incubated for five minutes each in 
three separate washes of Tris buffer. We 
repeated this buffer wash procedure after 
each subsequent incubation. 

The slides were then incubated in the 
following sequence, with washes in Tris 
buffer as described between each step: 
1:20 rabbit anti-human IgG antiserum 
diluted in Tris buffer (30 minutes); 1:20 
goat anti-rabbit IgG antiserum (30 min- 
utes); and 1:50 peroxidase/antiperoxidase 
(rabbit) reagent (15 minutes). Some of the 
initial sections stained with this tech- 
nique were then incubated in 3% glutar- 
aldehyde for 30 minutes, but once we 
determined that this exposure did not 
significantly increase the staining intensi- 
ty, we dropped this part of the protocol. 
We then incubated the slides in freshly 
prepared 0.05% diaminobenzidine con- 
taining 0.01% hydrogen peroxide (ten 
minutes). The slides were again washed 
in Tris buffer after the last incubation. We 
routinely examined stained cells and sec- 
tions before counterstaining with Diff- 
Quick because, in some instances, the 
dyes in this staining solution obscured 
the brown immunoperoxidase reaction 
product. We photographed samples 
stained with only the immunoperoxidase 
stain and samples stained with both the 
peroxidase stain and the Diff-Quik coun- 
terstain. 

In each series, we treated control 
slides simultaneously with those being 
stained for blood group antigens. Con- 
trols included the following: (1) cells and 
tissue not incubated in blood group anti- 
body, but exposed to the remainder of 
the reagents; (2) cells and tissues incu- 
bated in 3,3’-diaminobenzidine and hy- 
drogen peroxide only as a test for en- 
dogenous peroxidase; (3) cells and tissue 
incubated in the blood group antiserum 
but not in the second antiserum (rabbit 
anti-human IgG); and (4) cells and tis- 
sues incubated in the blood group anti- 
serum and the anti-human IgG but not 
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in the goat anti-rabbit IgG. These con- 
trols gave uniformly negative results. 


RESULTS 


We obtained corneal biopsy specimens 
from 12 patients and examined them for 
A, B, and D antigens. In every instance 
we were able to identify correctly the 
blood type of the donor on the basis of the 
immunoperoxidase staining, proving that 
the same antigens were present on red 
blood cells and corneal cells (Table). In 
the paraffin sections of human cornea 
stained for A antigen, the A antigen 
appeared as a brown deposit primarily 
localized on the epithelial and endotheli- 
al surfaces (Fig. 1). There was little 
immunoperoxidase staining in the stro- 
ma. This lack of staining may be related 
to the compact structure of the stroma 
which prevents antibodies from reaching 
the keratocyte membrane in concentra- 
tions sufficient to cause positive staining. 
We are now testing tissue-cultured stro- 
mal keratocytes for the presence or ab- 
sence of blood group antigens. 

Blood group antigens were found on 
the plasma membranes of isolated endo- 
thelial cells, restricted almost entirely to 
the cell surface; there was almost no 
staining in the cytoplasm (Fig. 2). Al- 
though only corneal cells and tissues 
stained with anti-A antiserum are shown 
here, the intensity and distribution of 
blood group antigens did not differ signif- 
icantly when we used anti-B and anti-D 
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antisera. We did not find nonspecific 
staining on control tissue sections and 
cell preparations. 

Blood group antigens have been shown 
to be present in body secretions; the 
corneal epithelial cells and the endotheli- 
um may possibly acquire these antigens 
from the tears and aqueous humor by 
adsorption. To test this possibility, we 
performed short-term in vitro incubation 
of epithelial and endothelial cells in tis- 
sue culture medium containing 1% bo- 
vine albumin as a protein source. Epithe- 
lial and endothelial cells maintained for 
periods of up to four days at 37°C in 
culture medium remained alive and were 
processed for immunoperoxidase stain- 
ing. These cells possessed the same blood 
group antigens as the patient from whom 
they were derived. Therefore, it seems 
likely that these cells were actually syn- 
thesizing and expressing the antigens and 
not acquiring them from their milieu. 
The kinetics of cell membrane turnover 
are such that exogenously acquired mole- 
cules would be lost, diluted to extinction, 
or both during the four-day incubation 
period. 

We also attempted an alternative ex- 
periment in which corneal cells from an 
individual of one blood type were incu- 
bated in aqueous humor or tears from an 
individual of another blood type. The 
corneal cells did not acquire foreign 
blood group antigens during this incuba- 
tion, further supporting our impression 


TABLE 
RESULTS OF BLOOD TYPING AND IMMUNOPEROXIDASE STAINING OF CORNEAL ENDOTHELIUM 








Corneal Endothelial Staining Reaction 





Saif EEN Antigen À Antigen B Antigen D 
No. of Somatic 
Patients Blood Group Positive Tested Positive Tested Positive Tested 
6 A+ 6 6 0 6 6 6 
1 B+ 0 1 l 1 l ] 
4 O+ 0 4 0 4 4 4 
l O- 0 1 0 i 0 l 
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Fig. 1 (Salisbury and Gebhardt). Histologic section 
of the cornea from a blood type A donor, stained for 
specific anti-A antibody. The darkest staining can be 
seen as black borders on the epithelial and endotheli- 
al surfaces. At higher magnifications, it is possible to 
focus on the stained membranes of individual epithe- 
lial and endothelial cells (immunoperoxidase, x 160). 


that corneal cells acquire blood group 
antigens endogenously and not from ex- 
ogenous sources. 


DISCUSSION 


The results of this study unequivocally 
establish that both the corneal epithelium 
and the endothelium possess cell mem- 
brane blood group antigens. These re- 
sults are not entirely unexpected in light 
of previous studies in which blood group 
antigens were found to be widely distrib- 
uted on a variety of cells in the body and 
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Fig. 2 (Salisbury and Gebhardt). Endothelial cell 
from a blood type A donor. The cell is stained only for 
blood group A antigen, which is localized almost en- 
tirely on the plasma membrane. Intracellular detail is 
not apparent because this cell was not counterstained 
(immunoperoxidase, X 800). 


particularly on stratified epithelia and the 
endothelial cells of blood vessels.’ 
Nelken and associates sought blood 
group antigens in human cornea homog- 
enates and, using an adsorption-elution 
protocol, were able to identify blood 
group antigens in these crude prepara- 
tions. Obviously, they could not de- 
termine the cell layer or layers which 
contributed the antigens. Foster and 
Allansmith’s’ recent study, using fluores- 
cent antibody and mixed agglutination 
techniques, indicated that the corneal 
epithelium but not the endothelium ex- 
pressed blood group A antigen. Dua and 
Shidham,” using a similar procedure, 
obtained convincing evidence that both 
the corneal epithelium and endothelium 
express blood group antigenic mole- 
cules. The different results reported in 
these two studies may be related to the 
different methods used to prepare the 
tissue. These methods may have affected 
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the survival of antigen on the cell mem- 
branes. Possibly the modified red blood 
cell adherence procedure used by Dua 
and Shidham detected antigens at a lower 
level than the technique used by Foster 
and Allansmith.” Such a possibility is 
supported by the findings of this study in 
which the ultrasensitive immunoperoxi- 
dase procedure disclosed that both the 
corneal epithelium and the endothelium 
possess blood group antigens. 

To our knowledge, no definitive data 
proving that donor-recipient blood group 
incompatibility is significant in human 
corneal allograft survival have been pub- 
lished. Results for the large group of 
patients studied by Allansmith and asso- 
ciates" suggest that ABO antigen mis- 
matching does not adversely alter the fate 
of the donor corneal allograft. Of course, 
it could be argued that, although blood 
group antigens may not be responsible 
for stimulating an initial rejection re- 
sponse, they may be involved in 
strengthening or sustaining such a reac- 
tion once it has begun. Two recent, 
independently conducted studies, the 
present one and that by Dua and 
Shidham, confirmed the presence of 
blood group antigens on the human cor- 
nea, particularly the all-important endo- 
thelium, which means that we should 
consider blood group antigens to be 
potential threats to corneal allograft sur- 
vival in man. 


SUMMARY 


The ultrasensitive immunoperoxidase 
staining technique demonstrated the 
presence of blood groups A, B, and D 
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antigens on human corneal epithelial and 
endothelial cells. Nonspecific staining 
was not seen and there was little antigen 
in the corneal stroma. Blood group anti- 
gens probably do not initiate corneal 
allograft rejection, but they may lend 
antigenic support to the rejection re- 
sponse once it has begun. 
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THE ORIGINS OF SATTLER’S VEIL 


Scorr R. LAMBERT, B.S., AND STEPHEN D. KLYCE, PH.D. 
Stanford, California 


Increased glare and halos surrounding 
bright lights are well-known problems 
associated with wearing hard contact 
lenses. These visual disturbances have 
been attributed to edema of the corneal 
epithelium.’ A slit lamp shows this edema 
as a gray epithelial haze. Oxygen depriva- 
tion of the epithelium appears to be the 
cause of this disorder,” which is accompa- 
nied by epithelial glycogen depletion.’ 
Finkelstein’ measured the half arc of the 
halo seen by contact-lens users and con- 
cluded that if the halos arose from a cell 
layer, they could have emanated from 
cells 10 p in diameter. In glaucomatous 
eyes, a circular diffraction grating is 
formed by basal epithelial cells and extra- 
cellular spaces. Miller and Benedek pro- 
posed that the halos seen by contact-lens 
users have a similar origin. However, 
Smelser and associates’ studies,*® like 
more recent work,’ disclosed that epithe- 
lial thickness does not change significant- 
ly in hypoxia. Furthermore, Dohlman‘ 
stated that Kuwabara found intercellular 
spaces of normal widths in thin sections of 
hypoxic epithelium. Although the pro- 
posed theoretical basis for halo formation 
seems sound, there is no conclusive 
proof. 

We used an in vitro model of Sattler’s 
veil to test the basis of halo formation. 


From the Division of Ophthalmology, Department 
of Surgery, Stanford University School of Medicine, 
Stanford, California. This study was supported in 
part by USPHS grants EY03311 (Dr. Klyce), 
EY00431, and EY02377 from the National Eye 
Institute. Presented at the annual meeting of the 
Association for Research in Vision and Ophthalmolo- 
gy, Orlando, Florida, May 5, 1980. 

Reprint requests to Stephen D. Klyce, Ph.D., 
LSU Eve Center, 136 S. Roman St., New Orleans, 
LA 70112. 


MATERIAL AND METHODS 


We killed New Zealand White rabbits 
weighing between 2 and 5 kg with sodi- 
um pentobarbital and enucleated their 
eyes. The corneas were mounted atrau- 
matically in an incubation chamber, 
maintained at 35°C, and perfused with 
Ringer s solution. 

The composition of the Ringers so- 
lution used throughout the study was 
124.7 mM sodium chloride, 25.4 mM so- 
dium bicarbonate, 1.21 mM monobasic 
potassium phosphate, 7.26 mM potas- 
sium chloride, 0.61 mM magnesium sul- 
fate, 0.65 mM calcium chloride, 0.16 mM 
reduced glutathione, 4.75 mM adeno- 
sine, 2.79 mM glucose, and 24 mg/liter 
of gentamicin. Before use, this solution 
was bubbled with 95% air and 5% car- 
bon dioxide at 37°C. We obtained sub- 
atmospheric partial oxygen pressures by 
further bubbling with moist 95% nitro- 
gen and 5% carbon dioxide at 37°C. We 
measured partial oxygen pressure with an 
oxygen analyzer. 

In the parent Ringer's solution, the 
cornea maintained its normal thickness 
for about six hours. The endothelial sur- 
face was perfused with Ringer's solution 
at 6 ml/hr at a partial oxygen pressure of 
35 mm Hg—the normal endothelial oxy- 
gen tension in the rabbit. The epithelial 
surface was perfused at 36 ml/hr with the 
parent Ringers solution until stromal 
thickness stabilized. Subsequently, the 
epithelial surface was perfused with a 
hypoxic Ringer’s solution at a partial oxy- 
gen pressure of <7 mm Hg. To ensure 
that the environment was hypoxic, the 
perfusant was transported through stain- 
less steel tubing from glass syringes. 

An automated attachment to the labora- 
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tory specular microscope measured both 
stromal and epithelial thicknesses contin- 
uously throughout the experiment with 
an accuracy of better than 1%.*"° We used 
the same instrument to make photomet- 
ric scans through the cornea to measure 
the backscattering at different depths. 
During the photometric scans an elec- 
tronic feedback loop kept the intensity of 
the light source constant. In companion 
experiments, we photographed tangen- 
tial optical sections of various corneal 
planes with a scanning specular micro- 
scope. ™!? All photographs were taken in 
the central cornea. 

We set up an optical diffractometer to 
produce transforms of photographic im- 
ages with a helium-neon laser beam as 
the light source. The system was cali- 
brated with square grids placed in the 
object plane. 


RESULTS 


When viewed with the specular micro- 
scope under control conditions, the basal 
and wing epithelial cells of the rabbit cor- 
nea scattered no light except at random 
punctate sites. Superfusion of the cor- 
nea with oxygen-deficient Ringer's solu- 
tion (partial oxygen pressure, <7 mm Hg) 
caused the development of a polygonal 
mesh of scattered light that outlined 
the cells in the basal and intermediate 
epithelial regions within 30 to 60 minutes 
(Fig. 1). Once formed, the mesh of scat- 
tered light appeared to be constant for 
up to six hours with continued hypoxia. 
We photographed the polygonal mesh 
with the laboratory specular microscope 
(Fig. 1, top) and with the scanning specu- 
lar microscope (Fig. 1, bottom). Photo- 
graphic negatives obtained with the scan- 
ning specular microscope were projected 
at X 660 magnification and traced on 
acetate with India ink (Fig. 2). This was 
rephotographed and an optical transform, 
or diffraction pattern, was made with the 
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laser diffractometer. The resulting nega- 
tive showed a center maximum and a 
surrounding halo with a half arc of 3.1 
degrees (Fig. 3). The average diameter of 
the epithelial cells was 12.0 p (+0.4) 
by direct measurement. Knowing this 
and the wavelength of the laser beam, 
632.8 nm, one can calculate a first-order 
maximum for a plane diffraction grating at 
3.0 degrees (+0.1). Hypoxia produced no 
changes in the appearance of the endo- 
thelial mosaic. Therefore, the halo sur- 
rounding bright lights in Sattler’s veil 
corresponds to the optical transform of 
the polygonal mesh of light scattered 
between the epithelial cells. 

After the introduction of hypoxic Ring- 
ers solution, there was a time lag‘of 15 to 
60 minutes before the onset of stromal 
swelling, which coincided with the ap- 
pearance of the polygonal mesh of light 
scattering in the epithelium. The varia- 
tion in the time lag was probably caused 
by technical difficulties in establishing 
adequate hypoxia in the chamber used for 
the studies. Stromal edema produced by 
hypoxia was completely reversible as long 
as stromal thickness was not increased by 
more than 10% of its normal thickness. 
There were no discernible changes in the 
photometric scans of the cornea unless 
the cornea had been allowed to swell 
beyond 10% of its normal thickness. 
Beyond this point, we detected a notable 
increase in stromal backscatter (Fig. 4). 

Occasionally, backscatter from promi- 
nent stromal elements (presumably kera- 
tocytes) was recorded during the re- 
sponse to hypoxia. With these features as 
markers of anterior and posterior lamellar 
thickness, measurements in three cor- 
neas showed the amounts of anterior and 
posterior stromal swelling to be similar. 

Finally, despite the overall accuracy 
and objectivity of the automatic specular 
microscope measurements (+0.1 u), we 
found no consistent changes in the thick- 
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Fig. 2 (Lambert and Klyce). India ink tracing of 
polygonal scattering sites in epithelium from a hypox- 
ic cornea. 
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Fig. 1 (Lambert and Klyce). Patterns of light 
scattering in the hypoxic epithelium. Top, With the 
laboratory specular microscope, polygonal scattering 
sites (m) can be seen in the central and deeper 
epithelium (c). Diffuse bands of light correspond to 
squamous cell layer (s) and Bowman’s membrane (b). 
Bottom, Polygonal mesh (m) of scattered light record- 
ed with the scanning specular microscope. This 
tangential section scanned squamous cells (s), the 
central epithelium (c), and Bowman’s membrane (b). 


ness of the epithelium in response to 
hypoxia with this technique. 


DISCUSSION 


These results showed that light- 
scattering sites form between epithelial 
cells after hypoxia of the epithelial sur- 
face in vitro. These scattering sites pre- 
sumably result from a differential re- 
fractive index between the basal cell 
cytoplasm and the extracellular space 
and should be accompanied by cell swell- 
ing and separation. Because a consistent 
change in epithelial thickness was not 
demonstrable, even with the high ac- 





Fig. 3 (Lambert and Klyce). Optical transform of polygonal mesh of light scatter. Left, In a control cornea, 
there was no uniform diffraction pattern. Right, Optical transform of polygonal mesh shown in Figure 2. The 
arc subtended by this halo is identical to that reported by contact-lens wearers. 
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Fig. 4 (Lambert and Klyce). Stro- 
mal swelling and light scattering 
after hypoxia in rabbit cornea. 
Note the increase in stromal back- 
scatter shown at top right. The 
roughly exponential characteristic of 
the light intensity with stromal 
depth is consistent with the pattern 
obtained from media of uniform 
turbidity. 
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curacy of the automatic specular micro- 
scope, radial swelling with a concomitant 
change in corneal curvature may occur. 
The details of morphologic alteration 
by hypoxia may be apparent only in 
fast-frozen tissue examined by electron 
microscopy, because conventional alde- 
hyde fixation has not disclosed abnprmal- 
ities in the extracellular space.’ Mea- 
surements of epithelial thickness during 
hypoxia in frozen sections? and in living 
tissue® failed to demonstrate significant 
changes. Yet, in conventionally fixed and 
dehydrated tissue,“ there is a marked 
correlation between epithelial thickness 
and oxygen deprivation. Possibly, the liv- 
ing epithelium contains some compen- 
satory regulatory mechanism dependent 
upon metabolic energy. 

The sides of the polygonal meshwork of 
scattered light are more or less randomly 
oriented. Hence, the diffraction pattern 
produced creates a circle, forming the 
diffuse halos observed around point 
sources of light. 

The stromal edema observed in these 
experiments was comparable to that seen 
in previous work.® The swelling occurred 
throughout the stroma (Fig. 4, top right), 
shown by direct measurements of anteri- 
or and posterior lamellar thicknesses. 
The rate of lactate production by the 
hypoxic cornea in vitro was doubled and 
all excess lactate was liberated to the 
aqueous humor.” Preliminary data sug- 
gest that oxygen deprivation in the tear 
film leads to stromal edema through an 
increase in stromal osmolarity. ® The in- 
crease in stromal backscatter that accom- 
panies prolonged hypoxia should contrib- 
ute to glare, but the hypoxic epithelium is 
apparently the major source of glare 
sensation in this disorder.’ 

Thus, hypoxia-induced changes in the 
refractive properties of the epithelium 
produce a pattern of backscattered light 
from the extracellular space; this is the 
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source of the halo in Sattler’s veil. 
Changes in epithelial volume cannot be 
demonstrated with the present tech- 
niques. Edema accompanying hypoxia 
occurs uniformly across the stroma, and, if 
severe, is accompanied by increased back- 
scatter, a likely secondary source of the 
glare phenomenon. These findings em- 
phasized the maintenance of an adequate 
supply of oxygen from the atmosphere- in 
normal epithelial function. 


SUMMARY 


The symptoms of Sattler’s veil accom- 
pany prolonged wear of thick contact 
lenses and are thought to be the result of 
epithelial hypoxia. We studied light scat- 
tering in the isolated rabbit cornea after 
hypoxia with optical techniques. We 
found that hypoxia produced a polygonal 
mesh of light scattering, outlining cells in 
the intermediate and basal epithelium. 
An optical transform of this mesh pro- 
duced a halo of the same dimensions 
observed in Sattler’s veil. Additionally, 
prolonged hypoxia produced an increase 
in stromal light scattering that may add to 
increased glare sensitivity. Consistent 
changes in epithelial thickness were not 
observed, raising the possibility of radial 
swelling or compensatory epithelial vol- 
ume regulation. 
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OPHTHALMIC MINIATURE 


With both eyes open and looking straight ahead, Bradley sees a 
hundred and ninety-five degrees on the horizontal and about 
seventy degrees straight down, or about fifteen and five degrees 
more, respectively, than what is officially considered perfection. 
Most surprising, however, is what he can see above him. Focused 
horizontally, the typical perfect eye, according to the chart, can see 
about forty-seven degrees upward. Bradley can see seventy degrees 
upward. This no doubt explains why he can stare at the floor while 
he is waiting for lobbed passes to arrive from above. Dr. Abrams 
said that he doubted whether a person who tried to expand his 
peripheral vision through exercises could succeed, but he was 
fascinated to learn that when Bradley was a young boy he tried to do 
just that. As he walked down the main street of Crystal City, for 
example, he would keep his eyes focused straight ahead and try to 
identify objects in the windows of stores he was passing. 

William Howarth, Editor, The John McPhee Reader 
New York, Random House, Inc., 1976 





OCULAR HISTOPATHOLOGY 
IN MULTIPLE ENDOCRINE NEOPLASIA TYPE 2b 


FENWICK C. RILEY, JR., M.D., AND DENNIS M. ROBERTSON, M.D. 


Rochester, Minnesota 


The significance of thickened corneal 
nerves as a hallmark of multiple endo- 
crine neoplasia type 2b has recently 
been stressed by Robertson, Sizemore, 
and Gordon.! This frequently familial 
clinical syndrome is characterized by 
malignant pheochromocytomas, medul- 
lary carcinoma of the thyroid gland, many 
mucosal neuromas, and, often, a marfan- 
oid habitus. Early recognition of this 
syndrome is important because both 
malignancies may cause death. Ophthal- 
mologists have a unique opportunity to 
diagnose this syndrome before the mani- 
festations of the malignancies become 
apparent. Thickened nerves seen in a 
cornea with an otherwise clear stroma 
should be regarded as a positive indicator 
of multiple endocrine neoplasia type 2b.! 
In addition to thickened corneal nerves, 
neuromas of the eyelids and conjunc- 
tivas and keratoconjunctivitis sicca are 
characteristic ocular manifestations. We 
studied the histopathologic features of 
ocular involvement in multiple endo- 
crine neoplasia type 2b. 


REPORT OF A CASE 


A 30-year old man was first seen at the Mayo Clinic 
in 1972. He was one of five affected members in a 
family afflicted with multiple endocrine neoplasia 
type 2b (he was identified as IH-3 in the pedigree 
previously published. Obvious abnormalities found 
at physical examination included a marfanoid habi- 
tus, thickened everted lips, an enlarged nodular 
tongue with many neuromas, and irregular neuromal 
excrescences on the margins of the eyelids. 

Enlarged nerves in the subconjunctival region 
caused localized elevations of the overlying tarsal and 
bulbar conjunctiva. On either side of the corneoscler- 


From the Department of Ophthalmology, Mayo 
Clinic and Mayo Foundation, Rochester, Minnesota. 

Reprint requests to Dennis M. Robertson, M.D., 
Mayo Clinic, 200 First St. SW, Rochester, MN 
55901. 


al limbus, enlarged nerves, arranged in bundles, 
appeared as flat, poorly delineated neuromas. Dilat- 
ed perilimbal conjunctival vessels were associated 
with these neuromas. Prominent corneal nerve fibers 
extended in a lacy pattern across the entire cornea. 
These nerves were invisible to the unaided eye, but a 
slit lamp showed that they were large and distinctly 
abnormal (Fig. 1). 

Physical examination disclosed an enlarged thyroid 
gland but no other physical abnormalities. Laborato- 
ry studies failed to provide conclusive evidence of 
pheochromocytoma, in spite of urinary catechola- 
mines, metanephrines, vanillylmandelic acid, and 
plasma catecholamines tests on several occasions 
before and after stimulation with both glucagon and 
histamine. Measurements of plasma immunoreactive 
calcitonin suggested medullary carcinoma of the 
thyroid gland and prompted thyroid surgery. The 
isthmus of the thyroid was removed, and a subtotal 
right-sided and total left-sided thyroidectomy was 
done. Histopathologic study confirmed the diagnosis 
of medullary thyroid carcinoma. Fifteen months after 
the thyroidectomy, plasma immunoreactive calciton- 
in studies indicated persistence of active medullary 
carcinoma. A bilateral radical neck dissection was 
performed for residual medullary thyroid carcinoma 
and metastasis of the adjacent lymph nodes. During 
the evening after surgery, bleeding caused compres- 
sion of the trachea and, although the bleeding points 
were ligated, the patient suffered respiratory and 
cardiac arrest, failed to regain consciousness, and 
died 23 days later. 


MATERIAL AND METHODS 


The right eye and lacrimal gland were 
obtained at autopsy three hours after 
death. We excised a radial section of cor- 
nea containing a thickened corneal nerve 
superiorly and placed it in 2% gluta- 
raldehyde. We _ cross-sectioned blocks 
of the corneal tissue containing the nerve 
at the corneoscleral limbus and at sites 
approximately 1.5 mm and 3.0 mm cen- 
trally from the corneoscleral limbus and 
prepared them for electron microscopy. 
We stained thick sections, approximately 
1 p thick, with azure II, and ultrathin 
sections with uranyl acetate and lead 
citrate. 

We placed the rest of the globe, the 
lacrimal gland, and an epibulbar mass in 
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10% neutral buffered formalin, and pre- 
pared tissue blocks for light microscopy. 
Sections were stained with hematoxylin 
and eosin, PAS, Luxol fast blue, Masson 
trichrome, and Bodian stains. 


RESULTS 


Gross pathologic findings—The globe 
was normal in dimensions; the lower two 
thirds of the cornea showed exposure 
keratopathy, but the upper one third of 
the cornea, from which we had removed 
the corneal section, appeared to be nor- 
mal. Conjunctival neuromas were visible 
near the corneoscleral limbus. The intra- 
ocular structures appeared to be normal 
after the globe was opened. 

Light microscopic findings—Abnormal 
findings were limited to the cornea, the 
conjunctiva, anterior episcleral tissues, 
the ciliary body, and the iris. The con- 
junctival epithelium was normal, but 
many prominent nerve bundles were 
present in the episcleral and superficial 
scleral layers from the corneoscleral lim- 
bus to near the equator. Bundles of 
nerves extended into the cornea at the 
approximate junction of the posterior two 
thirds and the anterior one third of the 
corneal stroma. With Luxol fast blue, the 
nerves appeared to be a mixture of mye- 
linated and unmyelinated fibers, ex- 
cept in the cornea where they appeared 
to be unmyelinated. The central cornea 
showed exposure keratopathy, with thin- 
ning and loss of the epithelium, and many 
inflammatory cells infiltrating the stroma. 
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Fig. 1 (Riley and Robertson). Slit- 
lamp photomicrograph demonstrat- 
ing thickened corneal nerves in mul- 
tiple endocrine neoplasia type 2b 
(Reprinted with permission from 
Robertson, D. M., Sizemore, G. 
W., and Gordon, H.: Thickened 
corneal nerves as a manifestation of 
multiple endocrine neoplasia. Trans. 
Am Acad. Ophthalmol. Otolaryngol. 
79:OP-772, 1975). 


Within the ciliary body and iris, promi- 
nent nerve fibers extended from the 
ciliary body through the root of the iris 
(Fig. 2, top) and terminated in the area of 
the sphincter muscle, whose structure 
seemed disrupted by the nerve fibers. 
Bodian stain demonstrated many axons, 
while Luxol fast blue showed a mixture of 
myelinated and unmyelinated fibers. 
Masson trichrome stain disclosed no ex- 
cessive connective tissue associated with 
the nerve bundles. We also observed 
myelinated and unmyelinated fibers sin- 
gly or in small bundles in the anterior 
ciliary muscle and in the uveal mesh- 
work, extending into the trabecular 
meshwork nearly to Descemet’s mem- 
brane. Numerous ganglion cells were 
evident in some sections in the anterior 
ciliary body, at the root of the iris, and in 
the uveal meshwork, with as many as 
eight to ten ganglion cells present in a 
single section (Fig. 2, bottom). Sections 
of the lacrimal gland showed normal 
glandular tissue. 

Electron microscopic findings—Ex- 
amination of l-u sections of the cor- 
neal nerve at the corneoscleral limbus 
disclosed myelinated and unmyelinated 
fibers; two vessels were associated with 
the nerve bundle (Fig. 3, top). These 
vessels consisted of a single layer of 
endothelial cells surrounded by a thin 
basement membrane. There were no 
intravascular cells to identify these ves- 
sels as capillaries rather than as lymphatic 
vessels. The nerve bundle was contained 
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Fig. 2 (Riley and Robertson). Top, Ciliary body and root of iris. Note numerous nerve 
bundles (n) in both structures (hematoxylin and eosin, X100). Bottom, Ciliary body 
ganglion cells (arrows), and myelinated and nonmyelinated nerve fibers (arrowhead) 
(hematoxylin and eosin, x250). 


within a single layer of perineural cells 
with associated basement membrane ma- 
terial. The myelinated and unmyelinated 
nerve fibers within the nerve bundle 
were encased in Schwann cell cytoplasm, 
and the interstices contained collagen 
fibers. External to this layer, the cor- 


neoscleral limbal stroma was composed 
of collagen and elastic fibers (Fig. 3, 
bottom). 

The l-u section of the nerve bundle 
taken approximately 1.5 mm centrally 
from the corneoscleral limbus showed a 
cluster of endothelial cells in the central 
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Fig. 3 (Riley and Robertson). Top, A l-p section from the corneoscleral limbus. Nerve 
bundle containing myelinated and nonmyelinated nerves. Note small vessels (arrows) 
(azure Il, epoxy resin-embedded, X640). Bottom, Margin of nerve bundle from the 
corneoscleral limbus with myelinated (m) and nonmyelinated (n) fiber surrounded by 


collagen (c) (x6,000). 


portion of the nerve structure which 
appeared to be a tangential section 
through the apex of a capillary loop 
(Fig. 4, top). We did not see myelinated 
fibers at this level in the ultrathin sec- 


tions examined, anc the nerve bundle 
consisted entirely of unmyelinated fibers 
associated with Schwann cells and inter- 
vening collagen fibers (Fig. 4, bottom). 
The perineural cell -ayer was no longer 
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present, and corneal collagen fibers were 
adjacent to the basement membrane ma- 
terial of the Schwann cells. 

Approximately 3 mm centrally from 
the corneoscleral limbus, the nerve bun- 
dle had no associated endothelial cells 
and was composed entirely of unmye- 
linated fibers and Schwann cells (Fig. 5, 
top left and top right). Inflammatory 
cells, probably infiltrating the cornea in 
response to the exposure keratopathy, 
were present adjacent to the nerve bun- 
dle. Individual nerve fibers in the super- 
ficial corneal stroma consisted of unmye- 
linated fibers surrounded by Schwann 
cell cytoplasm (Fig. 5, bottom left). 

In general, the morphologic appear- 
ance of the myelinated and unmyelinated 
nerve fibers appeared to be formal, both 
in regard to the Schwann cell structure, 
whether forming a myelin sheath or 
mesaxon, and the axoplasm, which con- 
tained neurofilaments, microtubules, en- 
doplasmic reticulum, mitochondria, vesi- 
cles, and dense-core vesicles. Various 
axonal sizes were found, ranging from 
diameters of approximately 0.1 to 0.2 nm 
to those between 0.1 and 1.4 nm. 


DISCUSSION 


Corneal innervation has been studied 
extensively, but unfortunately few inves- 
tigators have used electron microscopy. 
Zander and Weddell,” in a classic study 
using light and phase microscopy, found 
that 70 to 80 bundles of nerves enter the 
human cornea; approximately one half of 
these had 15 to 20 axons, while the 
remainder had fewer axons. In the rabbit, 
and by implication in man, they found 
myelinated fibers only at the corneal 
periphery, with most of the fibers losing 
their myelin within 1 mm of the corneo- 
scleral limbus; in no instance did myelin- 
ation extend more than 2 mm into the 
cornea. Hoyer? stated that most of the 
corneal nerves “lose their myelin sheaths 
0.3 to 0.5 mm. from the corneal margin 
and continue as” axis cylinders enclosed 
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by Schwann cells. Hogan, Alvarado, and 
Weddell! stated that most fibers “lose 
their myelin sheaths in the peripheral 2 
to 3 mm. of the cornea.” Whitear? in an 
electron microscopic study of corneal 
innervation in mice, found that the deep- 
er peripheral nerve bundles had a peri- 
neural sheath which was not observed 
with nerves at other levels. 

Our observations indicate that corneal 
nerves in multiple endocrine neoplasia 
type 2b generally conform to the pattern 
of normal corneal nerves. At the corneo- 
scleral limbus, the nerve bundle is a 
mixture of myelinated and unmyelinated 
axons associated with Schwann cells sur- 
rounded by a perineural sheath with 
collagen fibers present in the interstices. 
An interesting association was the accom- 
panying vascular structure. Biomicro- 
scopic examination of some patients with 
multiple endocrine neoplasia type 2b has 
shown capillary circulation in the periph- 
eral portion of the corneal nerves, not 
unlike corneal neovascularization. 

Myelination and the perineural sheath, 
as well as the vascular structures, become 
absent approximately 1 to 1.5 mm cen- 
trally from the corneoscleral limbus. The 
nerve bundles then consist exclusively of 
unmyelinated axons associated with 
Schwann cells. We also observed this 
relationship for single axons in the central 
cornea. 

In 1940, Koke and Braley® described a 
patient who had pheochromocytoma asso- 
ciated with plexiform neuromas of the 
palpebral and bulbar conjunctiva and 
prominent corneal nerve fibers. They 
believed that the prominent corneal 
nerves were myelinated. Other authors 
have subsequently referred to prominent 
corneal nerves as medullated fibers,’* 
whereas some have described them as 
thickened or hypertrophic.’ In the mate- 
rial that we examined, myelination of the 
corneal nerve terminated near the cor- 
neoscleral limbus. We found approxi- 
mately 25 axons in the cross section of the 
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Fig. 4 (Riley and Robertson). Top, A I-p section 1.5 mm centrally from the 
corneoscleral limbus showing nerve bundle with nonmyelinated fibers and cluster of 
endothelial cells, one of which is identified (arrowhead) (azure II, epoxy resin-embedded, 
x640). Bottom, Nerve bundle 1.5 mm from the corneoscleral limbus. Many nonmyelina- 
ted fibers (n) lie adjacent to Schwann cell (S). 1, Corneal lamella (x 8,000). 
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nerve that we studied by light microsco- 
py, compared with 15 to 20 axons in 
nerve fiber bundles found in the normal 
eye.” The large size and prominence of 
the corneal nerves in multiple endocrine 
neoplasia type 2b may be caused by an 
increased number of axons, but careful 
morphometric studies comparing serial 
electron microscopic sections of normal 
and abnormal corneal nerves are needed 
to prove this. An increased number of 
Schwann cells or the increased size of 
individual axons (or both) may also con- 
tribute to the large size of the corneal 
nerves. 

The presence of many ganglion cells in 
the ciliary body and neural abnormalities 
in the ciliary muscle, iris, and trabecular 
structures was unexpected. Normally, 
ganglion cells in the ciliary body are 
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Fig. 5 (Riley and Robertson). Top left, A l-u 
section 3.0 mm centrally from the corneoscleral 
limbus showing nerve bundle with only nonmyelina- 
ted fibers (azure II, epoxy resin-embedded, X640). 
The histologic appearance is somewhat altered by 
exposure keratitis. Top right, Nerve bundles 3.0 mm 
from the corneoscleral limbus are composed of 
nonmyelinated fibers (n) between corneal lamellae (I) 
(Xx 12,000). Bottom left, Unmyelinated nerve fibers 
3.0 mm from the corneoscleral limbus are surround- 
ed by Schwann cell cytoplasm (s) and basement 
membrane material (arrowhead) (x 28,000). 


present predominantly along the inner 
border of the ciliary muscle, although 
some are located within the ciliary mus- 
cle.” Myelinated and unmyelinated fi- 
bers are found in the ciliary muscle," 
whereas in the trabecular structures mye- 
linated fibers are found only in the region 
of the scleral spur. There are unmye- 
linated fibers throughout much of the 
trabecular meshwork.” 

In the sections that we studied, there 
were many myelinated and unmyelinated 
fibers, individually or in bundles, in the 
ciliary muscle, in the root of the iris, and 
in the trabecular tissues. Large nerve 
bundles extended through the ciliary 
body into the iris, appearing to terminate 
in association with the sphincter muscle. 

Several reports of pathologic studies of 
patients with multiple endocrine neopla- 
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sia type 2b disclosed diffuse ganglioneu- 
romatosis of the entire gastrointestinal 
tract, with involvement from the oral 
cavity to the rectum.*!?> Neuromas have 
been found to involve the bronchi, blad- 
der, and spinal dorsal nerve roots as 
well. Koke and Braley® found ganglion 
cells within a conjunctival neuroma in 
their patient. This diffuse ganglioneuro- 
matosis probably involves the anterior 
uveal tract. 

We found no involvement of the lacri- 
mal gland in our specimen. Therefore, 
the keratoconjunctivitis sicca frequently 
observed in multiple endocrine neoplasia 
type 2b probably represents a manifesta- 
tion of an autonomic dysfunction secon- 
dary to the neuromas, as suggested by 
Schimke and associates.“ 


SUMMARY 


Multiple endocrine neoplasia type 2b 
is a syndrome, often familial, character- 
ized by medullary carcinoma of the thy- 
roid gland, pheochromocytoma, and 
many mucosal neuromas in patients who 
frequently have a marfanoid habitus. The 
ophthalmic findings are distinctive and 
include conjunctival and eyelid neuro- 
mas, keratoconjunctivitis sicca, and, most 
characteristically, greatly thickened cor- 
neal nerves. 

Ocular histopathologic study of a 30- 
year-old man demonstrated thickened 
nerves in the ciliary body, iris, and 
corneoscleral limbal regions. In these 
regions, the nerves were a mixture of 
myelinated and unmyelinated fibers. 
Sections through the thickened corneal 
nerves, 1.5 mm centrally from the cor- 
neoscleral limbus, showed only nonmye- 
linated nerves associated with Schwann 
cells. The many axons were normal in 
appearance but varied in diameter; some 
were between 0.1 and 0.2 ng and others 
between 1.0 and 1.4 ng. An unexpected 
finding was numerous ganglion cells in 
the ciliary body. The subconjunctival 
tissue showed neuromas with a minimum 
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of fibrous structure. Sections of the lacri- 
mal gland showed normal glandular 
tissue. 
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BILATERAL OPHTHALMOMYIASIS INTERNA 
Gary I. Mason, M.D. 


Houston, Texas 


Recent reviews of ophthalmomyiasis 
interna posterior (“fly in my eye” syn- 
drome) have emphasized the pathogno- 
monic appearance of linear retinal pig- 
ment epithelial disturbances throughout 
the fundus caused by larvae.!* In the 
nine previously reported North Ameri- 
can cases, no bilateral characteristic oph- 
thalmoscopic findings have been de- 
scribed. +ê We describe a case of bilateral 
ophthalmomyiasis. Bilateral subretinal 
worm tracks suggest that maggots may 
bore through ocular coats or their perfo- 
rating vessels, through orbital tissues, 
nasal cavities, and ethmoid sinuses to 
reach the fellow eye. Alternatively, sepa- 
rate periocular fly ovipositions may ex- 
plain bilateral findings. 


CASE REPORT 


A 33-year-old man was referred for examination of 
a macular lesion of the left eye. The patient was an 
avid outdoorsman. He could not recall being struck 
in the eye by a fly, but he did remember being 
photosensitive, especially in sunlight, since child- 
hood. Approximately one year previously, the pa- 
tient had noticed some distortion in the central vision 
of the left eye. Occasionally his vision would clear, 
but gradually it worsened. On his first ophthalmolo- 
gic examination he had an active parafoveal cho- 
rioretinitis. He was given corticosteroids orally for 
approximately one month. His vision improved 
somewhat until one week before his referral, when 
the patient again noticed metamorphopsia and poor 
vision of his left eye. No problems were reported 
with the right eye. 

On ocular examination the patient's best corrected 
visual acuity was R.E.: 6/7.5 (20/25) and L.E.: hand 
motions. A central scotoma was present in the left 
eye. Intraocular pressures and the anterior segments 
of both eyes were normal. Examination of the 
vitreous cavities showed the absence of cells or 
floaters. Myelinated nerve fibers extended superiorly 
from the optic disks in both eyes. 
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Retinal examination of the right eye showed a 
curvilinear disturbance in the peripheral pigment 
epithelium anterior to the equator arching superiorly 
from the 9-o'clock to approximately the 3-o'clock 
position (Fig. 1, left). The peripheral hypopigmented 
track originated from a long posterior ciliary vessel 
temporally. At one point along the subretinal track, a 
single large pigment clump was seen. No organism, 
either alive or dead, could be found by scleral 
depression or gonioscopy of the right eye. Several 
small depigmented spots werre found outside the 
vascular arcades. Some of these were in line with the 
long migration track. 

Examination of the left retina showed a similar 
disturbance in the retinal pigment epithelium. This 
track arched curvilinearly posterior to the equator 
from approximately the 12-o’clock position temporal- 
ly to the 4-o’clock position, where it ended in a vortex 
vein (Fig. 1, right). There were no large pigment 
clumps in the course of this track. Scattered outside 
the vascular arcades were small hypopigmented 
chorioretinal scars like those in the right eye. In both 
fundi, the worm tracks were single and did not 
crisscross in the well-described random pattern noted 
by others.'” The macula of the left eye showed a 
serous detachment with retinal striae and subretinal 
hemorrhage. A semitranslucent, larva, one-third disk 
diameter in length, was present just temporal and 
superior to the fovea (Fig. 2). Six weeks later, the 
parasite moved slightly closer to the fovea as the 
subretinal hemorrhage organized. 

Fluorescein angiography of both eyes (Figs. 3 
and 4) showed characteristic hyperfluorescence in- 
dicating transmission “window” defects along the 
damaged pigment epithelial larval migration paths. 
There was no abnormal dye leakage except at 
the left macula, where the maggot had caused a hem- 
orrhage beneath the pigment epithelium (Figs. 5 
and 6). 


DISCUSSION 


Parasitic larval stages of Dipterous 
flies have been found in the orbit and 
on the conjunctiva (ophthalmomyiasis 
externa), and also within the globe itself 
(ophthalmomyiasis interna) depending 
on the invasive habits of the species. 
Most such fly larvae have as their usual 
hosts sheep, deer, cattle, goats, and 
horses in which they penetrate intact 
skin, orbits, or nasal cavities. In humans, 
the fate of the maggot depends on its ad- 
aptation to unsuitable host tissues.’ Some 
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Fig. 1 (Mason). Left, Retinal drawing of right eye, showing subretinal larval track superiorly, normal 
macula, and scattered depigmented spots. Right, Retinal drawing of left eye, showing subretinal larval track 
extending to a vortex vein. Parasite is seen at macula, where it has caused subretinal hemorrhage. 


larvae may survive in the human eye 
for years, although further maturation is 
doubtful. 

Presumably the maggot enters and 
exits the human globe through the optic 
nerve, bloodstream, or sclera. In our 





case, the solitary worm tracks could be 
easily traced to a vortex vein ampulla in 
the left eye and to a long posterior ciliary 
vessel in the right eye. Normal ocular 
vascular channels may allow better entry 
into an eye for these parasites than would 


Fig. 3 (Mason). Right eye, Composite fluorescein angiogram, showing subretinal track. 


Fig. 2 (Mason). Left eye, Fundus 
photograph of subretinal hemorrhage 
caused by maggot on Aug. 16, 1978. 
Compare to larva’s position in Figure 
5. 


Fig. 5 (Mason). Fundus photograph 
of maggot at macula on Oct. 6, 1978. 
Note organization of subpigment 
epithelial hemorrhage. 
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Fig. 4 (Mason). Left eye, Composite fluorescein angiogram, showing subretinal track. 


intact sclera. In any case, the botfly 
larvae are known to possess remarkable 
organs for host invasion. 

Not all larval fundus migrations were 
inscribed on the retinal pigment epitheli- 
um as tracks. For example, no marking 
delineated the path from the peripheral 
track to the larva in the left macula. 
Apparently a larva of small size can 
wander deep into the posterior choroid 
with hardly a trace, occasionally showing 
itself by surfacing through Bruch’s mem- 
brane and retinal pigment epithelium. 
Isolated hypopigmented chorioretinal 
scars scattered throughout the fundi may 
represent either sites of excreta or points 
of worm excursions more internal from 
the choroid. Although findings such as 
equatorial linear pigment disturbances 
are seen in the histoplasmosis syndrome, 
photographic documentation of larval 
movement presented in this case sup- 
ports the diagnosis of ophthalmomyiasis 
interna (Figs. 2 and 5). 

Why larvae deposited on human con- 


junctiva have occasionally numbered 
from eight to ten organisms and yet only 
single worms have been reported in 
cases of ophthalmomyiasis interna is not 
understood. To our knowledge, the bilat- 





Fig. 6 (Mason). Left eye, Late-sequence flu- 
orescein angiogram showing macular maggot. 
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eral worm tracks made our case unique. 
Either there were fly larval deposits in 
both eyes or a single meandering maggot 
bored from one orbit to the other. The 
first possibility is unlikely. The second 
possibility is extraordinary because of the 
variety of tissues the maggot had to 
penetrate before it could enter the sec- 
ond eye. The frontal sinus and nasal 
cavities can be common sites of botfly 
larval infestations.° 

If the possibility of transorbital migra- 
tion is confirmed, reluctance to destroy a 
live intraocular maggot while waiting for 
its spontaneous departure from the eye 
may eventually prove dangerous to the 
fellow eye. Reluctance to kill a live in- 
traocular maggot has been based on the 
occasional significant inflammatory reac- 
tion that accompanied the death of the 
organism.®’ Recent reports, however, 
suggest that photocoagulation is effective 
for larval destruction without causing 
severe uveitis.*” 


SUMMARY 


A 33-year-old man had bilateral oph- 
thalmomyiasis interna. A larval maggot, 
presumably a botfly, caused a subretinal 
hemorrhage in the left macula. Diagnos- 
tic retinal pigment epithelial worm tracks 
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were observed in both fundi, although 
the subretinal larva itself was observed 
only in the left eye. Bilateral worm tracks 
suggested either separate infestations in 
each eye or migration of a single maggot 
from one eye to the other. 
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PERCENTAGE OF DEGRANULATED MAST CELLS IN VERNAL 
CONJUNCTIVITIS AND GIANT PAPILLARY CONJUNCTIVITIS 
ASSOCIATED WITH CONTACT-LENS WEAR 


MATHEA R. ALLANSMITH, M.D., AND ROBERT S. BAIRD, B.S. 


Boston, Massachusetts 


Vernal conjunctivitis and giant papil- 
lary conjunctivitis associated with con- 
tact-lens wear have similar symptoms 
(itching and redness), a similar clinical 
appearance (giant papillae on the upper 
tarsal conjunctiva’), and a similar histo- 
logic abnormality (mast cells in the epi- 
thelium’). Yet, the histamine level of 
tears in vernal conjunctivitis is, on the 
average, four times greater than that in 
giant papillary conjunctivitis associated 
with contact-lens wear.’ (Histamine lev- 
els of tears in giant papillary conjunctivi- 
tis are equal to or lower than normal.) 

The main source of histamine in tissues 
is the mast cell.4 The number of mast 
cells per cubic millimeter of conjunctiva 
in vernal conjunctivitis is slightly, but not 
significantly, greater than that in giant 
papillary conjunctivitis associated with 
contact-lens wear (by light microscopy); 
neither number differs markedly from 
normal.? The following question thus 
arises: Does the degree of mast cell 
degranulation (and the implied release of 
histamine) in the two conditions account 
for the observed differences in histamine 
levels of tears? The purpose of the pres- 
ent study was to determine the percent- 
age of degranulated mast cells in the 
conjunctival tissue from three groups: 
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patients with vernal conjunctivitis, pa- 
tients with giant papillary conjunctivitis 
associated with contact-lens wear, and 
normal subjects. 


SUBJECTS AND METHODS 


Subjects—Ten patients with moderate 
to severe classical vernal conjunctivitis? 
were selected at random. They ranged in 
age from 8 to 20 years with an average age 
of 12 years. Ten patients with giant 
papillary conjunctivitis associated with 
contact-lens wear (judged by criteria pre- 
viously published!) were selected at ran- 
dom. They ranged in age from 22 to 49 
years with an average age of 32 years. 
Five of these patients wore soft contact 
lenses (average length of use, two years); 
five wore hard contact lenses (average 
length of use, 14 years). We also selected 
ten normal persons with no ocular inflam- 
matory diseases. The characteristics of 
the normal subjects were as previously 
described.’ 

Tissue samples—We shaved tissue off 
the upper tarsal conjunctiva of each sub- 
ject. We used the following anesthetics: 
topically applied proparacaine for six 
patients with vernal conjunctivitis, eight 
patients with giant papillary conjunctivi- 
tis, and seven normal subjects; injection- 
block anesthesia for one patient with 
vernal conjunctivitis, two patients with 
giant papillary conjunctivitis, and one 
normal subject; and a general anesthetic 
(for unrelated reasons) for three patients 
with vernal conjunctivitis and two normal 
subjects. This project had the approval of 
the institution’s Human Studies Commit- 
ee. 

The tissues were fixed as previously 
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described.° In brief, tissues were fixed in 
buffered glutaraldehyde, postfixed in os- 
mium tetroxide, and embedded in Epon. 
Tissues were then sectioned at 1 u and 
stained with alkaline Giemsa. 

Mast cell degranulation—We counted 
all cells with ten or more grape-colored 
or purple-pink granules in the cyto- 
plasm as mast cells. We judged the mast 
cells to be degranulated if they met at 
least one of the following criteria: (1) four 
or more granules were larger than most 
granules seen in the mast cells of normal 
subjects; or (2) four or more granules 
were purple-pink (rather than deep 
purple or grape-colored). We counted all 
mast cells in one section of tissue per 
subject and judged each cell as granulat- 
ed or degranulated. We judged the sec- 
tions without knowledge of their source. 

We tested the reliability of our judg- 
ments of the sizes of mast cell granules by 
projecting, at an arbitrary distance, pho- 
tographs of 30 mast cells the granules of 
which we had judged large or small. The 
mast cell granule was then traced, and 
the diameter of the granule measured on 
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the tracing. We compared the average 
diameter of the small granules with that 
of large granules. 

Statistics—We used the Mann-Whit- 
ney U test to determine the signifi- 
cance of differences in the numbers of 
degranulated mast cells among the three 
groups tested and in the diameters of 
small and large mast cell granules. The 
level of probability considered significant 
was P = .05. 


RESULTS 


The percentage of degranulated mast 
cells in the epithelium of patients with 
vernal conjunctivitis was not significantly 
different from that in the epithelium of 
patients with giant papillary conjunctivi- 
tis, nor were the percentages of degranu- 
lated cells in the stroma of the two groups 
significantly different (Table). 

We found no mast cells in the epitheli- 
um of normal subjects. Tissue from the 
stroma of each normal subject contained 
fully granulated mast cells; the number of 
mast cells per section of this tissue 
ranged from three to 22. The percentage 


TABLE 
PERCENTAGE OF DEGRANULATED MAST CELLS 


Difference Between 
Stroma Epithelium and Stroma 


10% ~— 
0-24% 


Subjects Epithelium 

Normal (No. = 10) 

Median 0 

Range — 
Vernal conjunctivitis (No. = 10) 

Median 92% 

Range 36-100% 
Giant papillary conjunctivitis 

(No. = 10) 

Median 100% 

Range 33-100% 


Difference between normal and 
vernal conjunctivitis 

Difference between normal and 
giant papillary conjunctivitis 

Difference between vernal and 
giant papillary conjunctivitis 


P > .05 


81% 
41-100% 


83% 
0-100% 


P <.00i 


P< .001 


P > .05 


P > .05 


P > .05 
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of mast cells that were degranulated 
ranged from 0 to 24% (Table). 

Tissue from several patients with ver- 
nal conjunctivitis had no fully granulated 
mast cells; tissue from others had one or 
more in the stroma. In vernal conjuncti- 
vitis, the number of mast cells per section 
ranged from two to 49 in the epithelium 
and from 12 to 47 in the stroma. 

Two persons with giant papillary con- 
junctivitis had no fully granulated mast 
cells; the eight others had one or more. 
In giant papillary conjunctivitis, the num- 
ber of mast cells per section ranged from 
one to 19 in the epithelium and from 
five to 26 in the stroma. 

Fully granulated mast cells from nor- 
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mal subjects, from patients with vernal 
conjunctivitis, and from patients with 
giant papillary conjunctivitis all appeared 
the same (Figure). Degranulated mast 
cells from the three groups also appeared 
the same, except that those from the 
patients with vernal conjunctivitis were 
more extensively degranulated than 
those from the other groups. 

There was a significant difference be- 
tween those who wore hard contact 
lenses and those who wore soft contact 
lenses. The percentage of degranulated 
mast cells in the stroma of the five indi- 
viduals with soft contact lenses who had 
giant papillary conjunctivitis was signifi- 
cantly greater than that in the individu- 





Figure (Allansmith and Baird). Mast cells of the upper tarsal conjunctiva. Left, Fully granulated mast cell. 
Note the many small, dark granules (white arrow). These granules stained a deep grape-purple color by 
alkaline Giemsa. Middle, Partially degranulated mast cell. Note the vacuole (arrowhead) and the less densely 
stained granule (large arrow), which was purple-pink in the section stained by alkaline Giemsa. An 
eosinophil is adjacent to the mast cell. Right, Degranulated mast cell. These granules are in general larger 
than those in the fully granulated cell shown at left. Less densely stained granules (purple-pink by Giemsa 
stain) are present (black arrow). Note also that deeply stained granules (grape-colored by alkaline Giemsa) are 


also present (white arrow). 
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als with hard contact lenses who had 
the same disease (P = .02). The per- 
centage of epithelial degranulated mast 
cells in the two groups did not differ 
(P > .515). 

In 18 of the 20 persons with mast cells 
in both the epithelium and the stroma, 
the percentage of degranulated mast cells 
was greater in the epithelium than in the 
stroma. One of the two subjects with a 
higher percentage of degranulated mast 
cells in the stroma had giant papillary 
conjunctivitis associated with contact- 
lens wear. The other had vernal conjunc- 
tivitis. 

Granules considered small had an aver- 
age diameter of 5 arbitrary units (+ 1). 
Granules considered large had an average 
diameter of 7 units (+ 1). The sizes of the 
two groups of granules were significantly 
different. Those cells judged fully granu- 
lated had only small granules. Those 
judged degranulated had granules of 


various sizes. 


DISCUSSION 


The percentage of degranulated mast 
cells detected by light microscopy was 
the same for patients with vernal conjunc- 
tivitis and patients with giant papillary 
conjunctivitis associated with contact- 
lens wear; both these groups had more 
degranulated mast cells than did the 
normal subjects. Thus, the high hista- 
mine level in the tears of patients with 
vernal conjunctivitis was not explained 
by an increased percentage of degranu- 
lated mast cells detectable by light mi- 
croscopy. 

This finding can be explained in several 
ways. First, abnormal histamine path- 
ways not present in giant papillary con- 
junctivitis may exist in vernal conjuncti- 
vitis. Such abnormalities might include a 
failure of histaminase or some other en- 
zyme or enzymes to degrade released 
histamine, or a difference in control 
mechanisms for histamine release.’ A 
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second explanation is that the percentage 
of degranulated mast cells does differ 
among the three groups, but that our 
criteria did not demonstrate this differ- 
ence. Third, some mast cells may not be 
observable with our method. Although 
light microscopy yielded similar results 
for the two groups of patients, many 
more mast cells may be present in vernal 
conjunctivitis, invisible by light micros- 
copy but visible by electron microscopy. 
Light microscopic identification of mast 
cells depends on the presence of many 
intracellular granules, whereas electron 
microscopic identification depends on 
the presence of a few granules plus 
other characteristics of the cell. 

Our finding that there is a greater 
percentage ‘of degranulated mast cells in 
the stroma of patients with giant papil- 
lary conjunctivitis who wear soft contact 
lenses than in similar tissues of patients 
with the same disease who wear hard 
contact lenses suggests that the disease 
is more severe in those who wear soft 
contact lenses. 

The greater percentage of degranu- 
lated mast cells in the epithelium than 
in the stroma in giant papillary conjuncti- 
vitis (P = .197) should be noted. This 
suggests that antigen enters from the 
environment and reaches the epithelial 
mast cells in higher concentrations than it 
does the stromal mast cells. An alterna- 
tive explanation is that physical factors 
affecting mast cells promote degranula- 
tion at a higher rate in the epithelium 
than in the stroma. 

Degranulated mast cells in tissue from 
all three groups appeared about the 
same, even though the groups are very 
distinct clinically. It is clear, therefore, 
that anaphylactic mechanisms cannot be 
judged by viewing a single cell. Ab- 
normality—for example, the abnormal 
granulation of mast cells—can be judged 
by light microscopy oaly on a tissue basis, 
by calculating the percentage of degranu- 
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lated mast cells and comparing it with 
that in comparably prepared normal tis- 
sue. In the present study, the percentage 
of degranulated mast cells in normal 
tissue was clearly lower than that in 
tissue from patients with vernal conjunc- 
tivitis or giant papillary conjunctivitis. 
Our results suggest that any tissue with 
more than 25% of the mast cells showing 
degranulation, as described by the above 
criteria, is abnormal. 


SUMMARY 


Using light microscopy, we determined 
the percentage of granulated and degran- 
ulated mast cells in sections of tissue from 
ten persons with vernal conjunctivitis, 
ten with giant papillary conjunctivitis 
associated with contact-lens wear, and 
ten normal subjects. Tissues from both 
groups of patients had a significantly 
higher percentage of degranulated mast 
cells (> 80%) than did normal tissue 
(< 25%). The fully granulated mast cells 
in the three groups did not appear mor- 
phologically different, nor did the de- 
granulated mast cells in the three 
groups. The percentage of degranulated 
mast cells in vernal conjunctivitis did not 
differ significantly from that in giant 
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papillary conjunctivitis associated with 
contact-lens wear. The histamine level in 
the tears of patients with vernal conjunc- 
tivitis, which is four times higher than 
that of normal subjects and that of pa- 
tients with giant papillary conjunctivitis 
associated with contact-lens wear, can- 
not be explained by a difference in the 
percentage of degranulated cells detec- 
table by light microscopy. 
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SIMULATION OF MASSIVE PERIRETINAL PROLIFERATION 
BY AUTOTRANSPLANTATION OF RETINAL PIGMENT EPITHELIAL 
CELLS IN RABBITS 


N. D. RADTKE, M.D., Yasuo Tano, M.D., Davip CHANDLER, B. S., 
AND ROBERT MACHEMER, M.D. 
Durham, North Carolina 


In human retinal detachments, massive 
periretinal proliferation, the most com- 
mon cause of failure, has been shown to 
be tissue that derives from pigment epi- 
thelial cells! and glial cells.? There was a 
striking similarity between the findings 
in humans and those in the experimental 
model of retinal detachment in owl mon- 
keys.** Isolating retinal pigment epithe- 
lial cells from one eye and placing them 
into the vitreous cavity of the intact 
fellow eyes of owl monkeys demonstrated 
that retinal pigment epithelial cells do 
proliferate and exhibit metaplastic activ- 
ity in the vitreous cavity. What was still 
needed was the proof that pigment epi- 
thelial cells can cause vitreous and pre- 
retinal membranes. This study showed 
that this is indeed the case, and also 
that the resulting membranes are similar 
to those produced by fibroblast trans- 
plantation.” 


MATERIAL AND METHODS 


We used 37 pigmented rabbits, both 
male and female, weighing between 2.5 
and 3.5 kg. After anesthetizing the rab- 
bits with ketamine HCl (10 mg/kg of 
bodyweight) and injecting 1.0 ml of 2% 
lidocaine HCl retrobulbarly, we enucle- 
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ated the left eye of each rabbit. We 
sutured the enucleated eye to a support- 
ing metal ring and removed the anterior 
segment 4 mm posterior to the corneo- 
scleral limbus. We also removed the lens 
and vitreous. The posterior segment was 
then filled with collagenase (1 mg/ml) and 
incubated at 37°C for ten minutes to 
loosen the retina from the retinal pig- 
ment epithelium. Using forceps, we sepa- 
rated the retina from the retinal pigment 
epithelium and cut it at the optic disk. To 
loosen the retinal pigment epithelium, 
we filled the eye cup with 0.25% trypsin 
and 0.02% ethylenediamine tetra-acetic 
acid and returned it to the incubator for 
ten minutes at 37°C. By applying gentle 
suction through a Pasteur pipette, we 
aspirated retinal pigment epithelium 
cells and collected them in a centrifuge 
tube containing Dulbecco’s Modified 
Eagle Medium supplemented with 10% 
calf serum as a stop medium to inactivate 
the trypsin and ethylenediamine tetra- 
acetic acid. The cells were concentrated 
to a pellet by centrifugation of the cell 
suspension at 800 rpm for ten minutes. 

The pellet was then resuspended in 
0.15 ml of Dulbecco’s phosphate-buf- 
fered saline without calcium and magne- 
sium ions and aspirated into a tuberculin 
syringe through a 27%4-gauge needle for 
injection into the recipient eye. 

We slowly injected the harvested reti- 
nal pigment epithelium cell suspension 
(0.1 ml) into the normal fellow eye with 
the 27'4-gauge needle at a site 5 to 6 mm 
posterior to the corneoscleral limbus 
superotemporally and directed toward 
the midvitreous cavity. The rabbits’ pu- 
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pils had been dilated previously with 2% 
cyclopentolate HCI and 10% phenyleph- 
rine HCl. We then withdrew the needle 
slowly. 

The animals were examined by slit 
lamp and indirect ophthalmoscopy be- 
fore, immediately after, and three, 
seven, 14, and 28 days after injection. 
Each time fundus photegraphs were 
taken. So that we could study pathologic 
changes at various stages of development, 
we killed some animals with an intrave- 
nous overdose of pentobarbital and enu- 
cleated their eyes three days (ten eyes), 
seven days (13 eyes), and 28 days (14 
eyes) after autotransplantation. Two 
hours before enucleation, we injected 
50 pe (0.05 ml) of tritiated thymidine 
(pH 7.3) into the midvitreous cavity. We 
placed the globes in cold 2% glutaralde- 
hyde in 0.1 M cacodylate buffer. We 
performed a radial corneoscleral limbal 
incision and removed a corneal button to 
allow rapid access of the fixative to the 
eye. | 

In a second experiment to study the 
behavior of tissue-cultured retinal pig- 
ment epithelium cells in the vitreous 
cavity, we resuspended harvested cells in 
3 ml of Dulbecco’s Modified Eagle Medi- 
um with L-glucose (4,500 mg/ml), 25 mM 
HEPES buffer, and L-glutamine (without 
sodium pyruvate) supplemented with 
20% fetal bovine serum with antibiotics 
and antimicotics. We placed the cell 
suspension in a 30-ml tissue culture flask 
and incubated it at 37°C in an atmo- 
sphere of 5% carbon dioxide in air. The 
medium was changed after five days and 
then twice weekly. When the culture was 
confluent, the cells were washed twice in 
phosphate-buffered saline and then incu- 
bated at 37° C for five minutes with 4 ml 
of 0.25% trypsin and 0.02% ethylenedia- 
mine tetra-acetic acid and agitated with a 
5-ml pipette for another five minutes. We 
collected the cells in the stop medium 
and centrifuged them to a pellet at 800 
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rpm for ten minutes. The stop medium 
was aspirated and the cells were resus- 
pended in 1.0 ml of phosphate-buffered 
saline. The cell count was made and the 
cell suspension of 2.5 x 10° cells/ml was 
prepared after another centrifugation. 
The cell content of the suspension was 
drawn into a tuberculin syringe and in- 
jected into the normal fellow eyes of the 
rabbits from which the cultures were 
derived. We used the same procedure for 
injection and enucleation as described 
previously. 

After a minimum fixation time of 24 
hours, we rinsed the eyes in 0.1 M 
cacodylate buffer and bisected them cir- 
cumferentially 4 mm posterior to the 
cornéoscleral limbus. We examined the 
calottes through a dissecting microscope 
and took gross photographs. 

For histology and transmission electron 
microscopy, the specific structures of 
interest (vitreous strands, retinal puck- 
ers) were dissected from the eye, post- 
fixed in 2% osmium tetroxide in 0.1 M 
cacodylate buffer, dehydrated by an etha- 
nol series, and embedded in Epon/ 
Araldite. We stained 1.5-p sections with 
Paragon stain and examined them by 
light microscopy. We examined 60-nm 
thin sections, stained with uranyl acetate 
and lead citrate, by transmission electron 
microscopy. 

Specimens for scanning electron mi- 
croscopy were postfixed in 2% osmium 
tetroxide in 0.1 M cacodylate buffer and 
dehydrated in a graded ethanol/freon 
series and dried in a carbon dioxide crit- 
ical point apparatus. We then mounted 
the specimens on brass stubs, coated 
them with gold-palladium in a Hummer- 
Sputter device, and examined them in 
the scanning electron microscope. _ 

For autoradiographic evaluation, speci- 
mens treated with tritiated thymidine 
were embedded in paraffin, sectioned 
(5 u), and coated with nuclear track emul- 
sion (Kodak NTB-2). The emulsion was 
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exposed for four days at 4°C and devel- 
oped at 18°C. We counterstained the 
sections with hematoxylin and examined 
them by light microscopy. Autoradiogra- 
phy was done on day 7 and day 28 as 
previous experiments had shown these to 
be key days.’ 

Ten eyes served as controls. They were 
injected with 0.1 ml of phosphate- 
buffered saline, observed for 28 days, and 
then enucleated and fixed as described 
above. 


RESULTS 


Clinical observations—Immediately af- 
ter injection of the retinal pigment epi- 
thelium suspension, a semitranslucent 
black-brown cloud with ill-defined bor- 
ders was seen in the vitreous cavity. This 
cloud was always connected to the en- 
trance wound. Within hours veils, 
strands, or both began to form. 

On the third day after injection we 
examined 37 eyes. The anterior segment 
showed a small reaction of cell and flare. 
In 27 eyes, undulating arcuate sheets of 
gray-black cells appeared as vitreous veils, 
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or well-defined strands occurred. They 
were directed toward and adherent to the 
medullary rays or optic disk. The vitreous 
was hazy. There was fluffy white and 
pigmented debris on the inferior retina. 
The area of contact between the strand 
and medullary ray was surrounded by 
slight hyperemia and tortuosity of the 
fine vessels. Strands were connected to 
the injection site in 17 eyes and were in 
contact with the posterior lens surface in 
five eyes. One eye had a traction detach- 
ment (Fig. 1). Focal deposits of pigment 
epithelial cells localized to one area of the 
medullary ray occurred in ten eyes. 
Seven days after autotransplantation, 
we examined 27 eyes. The vitreous haze 
and the fluffy white and pigmented de- 
bris on the inferior retina were reduced. 
The anterior segment had quieted. The 
vitreous strands were present in 22 eyes 
and were thicker, more taut, and longer 
than on Day 3. They varied from single, 
more solid strands to ones with branches 
and thick veils. The area of contact be- 
tween the strand and the medullary ray 
still appeared hyperemic and the tortuos- 





Fig. 1 (Radtke and associates). Left, Clear vitreous and medullary ray before injection of retinal pigment 
epithelium cells. Right, Day 3. Vitreous strand connected to the medullary ray, Causing a traction retinal 


detachment. 
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ity of the fine vessels had increased. 
Strands were connected to the injection 
site in 15 eyes and were in contact with 
the posterior lens surface in five eyes. 
Ten eyes had developed traction detach- 
ments. The areas of focal deposits of 
pigmented cells on the medullary rays 
showed signs of contraction. Engorge- 
ment and tortuosity of the fine vessels 
with distortion and a crater-like effect of 
the fine fibers of the medullary ray were 
defined as puckers (Fig. 2). 
Observations at 14 days (14 eyes) 
showed that white and pigmented debris 
on the inferior retina had decreased. The 
anterior segments remained quiet. There 
was evidence of contraction and thicken- 
ing of the strands. The tortyosity of the 
vessels at the attachment sites had in- 
creased but the hyperemia had de- 
creased. Strands were connected to the 
injection site in eight eyes, the posterior 
surface of the lens in four eyes, and with 
the retina in ten eyes. Eight eyes had 
traction detachments that were higher 
than they were on Day 7. Two eyes had 
developed traction detachments that 
were not present on Day 7. Three eyes 





Fig. 2 (Radtke and associates). Day 7. Medullary 
ray with pucker. 
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showed pucker formation only, and two 
eyes showed a combination of puckers 
and strand attachment at the medullary 
rays. The puckers continued to show 
increased signs of contraction. 

Twenty-eight days after autotransplan- 
tation (14 eyes), the number and height 
of traction detachments and tortuosity of 
vessels at the attachment site had in- 
creased. Other than this, the findings 
were basically similar to those found on 
Day 14. Only two more traction detach- 
ments had occurred. 

None of the control eyes showed patho- 
logic changes during the four-week 
period. 

The four eyes injected with cultured 
retinal pigment epithelial cells demon- 
strated a gray-white cloud with ill- 
defined edges. They showed earlier and 
more defined strand formation and trac- 
tion detachments. Three had a traction 
detachment on Day 3. Neovasculariza- 
tion developed at the area of attachment 
to the medullary ray on Day 7 in one eye 
and the strands became pigmented on 
Day 14. The stabilization of activity after 
14 days without much progression in the 
height of detachment also occurred in 
these animals. The vitreous and anterior 
chamber reaction subsided by Day 7. 

Histologic studies, scanning and trans- 
mission electron microscopy, and autora- 
diography—tThe retinal pigment epithe- 
lial cells examined by light and electron 
microscopy immediately after harvest 
and before injection into the vitreous 
cavity were a homogeneous population 
of pigment epithelial cells with a few 
red blood cells. Examination of the 
callotte after retinal pigment epithelial 
harvest disclosed intact Bruch’s mem- 
brane by serial sections with light mi- 
croscopy. The harvested retinal pigment 
epithelial cells were intact single cells; 
occasionally small sheets of retinal pig- 
ment epithelial cells appeared rounded, 
had numerous microvilli, and contained 
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abundant melanin granules. These cells 
exhibited loss of polarity (Fig. 3). There 
were free melanin granules released from 
damaged retinal pigment epithelial cells. 
Cell debris was evident. 

On Day 3 the intravitreal strands 
showed spindle-shaped cells on the out- 
side of the strand with their orientation 
parallel to its axis. They often contained 
non-membrane-bound melanin granules. 
We found suggestive myofilaments with 
fusiform dense bodies. There were occa- 
sional cell junctions. No collagen forma- 
tion was noted. In the center of the 
strand the cells were less directional. 
There were also free melanin granules, 
necrotic cells, and an occasional red 
blood cell. 

On Day 7, the strand had a more 
tightly packed multilayer of cells on the 
outer surface with an axial orientation. 
These cells had become thinner and 
more elongated (Fig. 4). Autoradiography 
showed high numbers of labeled cells 
(Fig. 5). The nuclei were spindle-shaped 
and there were rare convolutions. Thin 
bundles of myofilaments with fusiform 
dense bodies were frequent adjacent to 
the cell membrane in these spindle- 
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Fig. 3 (Radtke and associates), 
Freshly harvested retinal pigment 
epithelium cell before injection. 
bá Note abundant melanin granules 
-> and loss of cell polarity (bar = 1 p). 


shaped cells. Many cells contained only 
few or no melanin granules. Presumed 
lipofuscin granules were often present. 
Rough endoplasmic reticulum was dilat- 
ed. There were cell-to-cell junctions 
(desmosomes). Collagen was interspersed 
between the cells. We found no basal 
lamina formation. 

On Day 28, the elongated cells in the 
multilayer outer edge of the strand gave 
it the appearance of a tightly packed 
bundle. The cells were remarkably 
stretched. Autoradiography disclosed 
that the number of labeled cells was 


decreased compared with those on 
Day 7. 
Occasional convoluted nuclei were 


seen but for the most part the nuclei 
retained the spindle shape. Melanin 
granules were sparsely scattered in each 
cell. Dilated, rough endoplasmic reticu- 
lum was present. We noted well-formed 
myofilament bundles with prominent fu- 
siform dense bodies. Thin and elongated 
cellular cytoplasmic processes were em- 
bedded in a well-aligned matrix of colla- 
gen with a periodicity of 61 nm (Fig. 6). 
There were cell-to-cell junctions (desmo- 
somes). 
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Fig. 4 (Radtke and associates). Day 7. Retinal 
pigment epithelium cells aligned into strand. Outer 
surface has a tightly packed multilayer of elongated 
cells and axial orientation. Note debris and pigment 
accumulation in the center of the strand (bar = 50 p). 


On scanning electron microscopy, a 
macular pucker on Day 28 showed that 
the surface vessels were dragged toward 
the center of the pucker (Fig. 7). Histo- 
logic study disclosed that the retinal 
surface was folded by the epiretinal fi- 
brous membrane. The surface of the 
retina had a crater-like appearance at the 
center of the pucker, indicating a con- 
tracting force with marked distortion of 
the sensory retina (Fig. 8). On electron 
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microscopy there were many cells with 
interlacing cytoplasmic processes con- 
taining myofilaments and fusiform dense 
bodies (Fig. 9). 

The cultured retinal pigment epithelial 
cells exhibited the same characteristics as 
the directly harvested retinal pigment 
epithelial cells except for the smaller 
amount of pigment when examined on 
Day 28. 


DISCUSSION 


In this experiment we were able to 
show that histologic and ultrastructural 
features of pigment epithelial cells auto- 
transplanted into the vitreous cavity of 
rabbits are identical to those observed 
after pigment epithelial autotransplanta- 
tion in owl monkey eyes.*® The most 
pertinent similarity was the transforma- 
tion of the retinal pigment epithelial cells 
into long spindle-shaped cells with cell 
junctions, oval non-membrane-bound 
pigment granules, and collagen forma- 
tion. The new observation in this experi- 
ment was the formation of vitreous 
strands in contact with the retina, trac- 
tion retinal detachments, and preretinal 
puckers after injection with retinal pig- 
ment epithelial cells. These are typical 
features of massive periretinal prolifera- 
tion, and this model thus comes close to 
simulating the disease in humans. 

Strand formation may be partially 
caused by the more solid vitreous of the 
rabbit compared with the rather liquid 
vitreous of the owl monkey. The cells 
simply seem to grow along the needle 
tract. Also, unlike owl monkey eyes, cells 
in rabbit eyes tend to grow towards the 
vascularized medullary rays and lens, 
forming adhesions to both and develop- 
ing traction retinal detachments. We do 
not know why the strands grow toward 
the lens. Some cells settled directly on 
the vascularized retinal surface without 
maintaining connections to the vitreous. 
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Fig. 5 (Radtke and associates). Day 7. Autoradiogram of folded retina (R) caused by 
traction from the strand (S). Marked labeling (black dots) after tritiated thymidine 
injection indicates active DNA synthesis. Outlined area contains pigmented cells in 
addition to labeled cells (bar = 100 p). 


These often formed contracting prereti- mechanism very similar to fibroblastic 
nal puckers. proliferation and contraction in wound 

We explain the development of traction repair takes place inside the eye.*"!! The 
detachments and puckers by the contrac- anatomic substrates most likely to ac- 
tion of intravitreal or preretinal cells. A count for cellular contraction are the 
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Fig. 7 (Radtke and associates). Day 28. Scanning electron microscopy of pucker shows surface vessels 
dragged toward the center of the pucker (bar = 100 p) 





Fig. 8 (Radtke and associates). Day 28, Cross-section of pucker shows pigmented cells (arrowhead) and a 


membrane (M) over the surface of the retina, causing superficial layers of folded retina (RF) to be dragged 
toward the epicenter (bar = 100 p). 
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Fig. 9 (Radtke and associates). Day 28. Pucker shows many cells with adjacent interlacing cytoplasmic 


processes (bar = 1 p). Upper inset, Desmosome (bar = 


from the same specimen (bar = 0.5 p). 


observed myofilaments and dense 
bodies." Nuclear shape, as demonstrat- 
ed by some convoluted nuclei, provides 
indirect evidence of contraction. Nuclear 
indentation and folds have been correlat- 
ed with cellular contraction in smooth 
muscle,” myocardium, venular endo- 
thelium,’ and fibroblasts in Dupuy- 
tren’s contracture. ® 

Increased visibility of the strands with 
time is caused by various factors. It 
appears that cells, after injection, begin 
to migrate to each other, as demonstrated 
by the transformation of the cloud into 
veils or strands within hours. Cell multi- 
plication then occurs, as shown by triti- 
ated thymidine labeling, peaking around 
day 7. Finally, collagen deposition ac- 
counts for the decreased transparency of 


0.5 u). Lower inset, Myofilaments with dense bodies 


the strands. Collagen formation by reti- 
nal pigment epithelial cells has been 
documented. ?® 

We found that the pigment epithelial 
cells behaved like intravitreally injected 
fibroblasts. The retinal pigment epitheli- 
al cells also formed vitreous strands, 
became attached to the retina, and 
caused traction detachments or puckers, 
as has been reported after fibroblast 
injections into the vitreous cavity.” The 
similarity actually is so close that one can 
safely state that cultured pigment epithe- 
lial cells behave identically to fibroblasts 
provided that the same number of cells 
are injected into the eye. We demonstrat- 
ed this in the second part of this experi- 
ment where pigment epithelial cells were 
first tissue-cultured to increase their 
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number and were then injected into the 
vitreous cavity. Thicker strands and more 
frequent and higher traction retinal de- 
tachments resulted, just as happened 
after injection of the same number of 
fibroblasts in a previous study.’ The time 
available for the retinal pigment epitheli- 
al cells to metaplase into cells with 
fibrocyte-like characteristics during the 
duration of tissue culture may explain 
why they were more aggressive in form- 
ing strands and traction retinal detach- 
ments than were the directly harvested 
retinal pigment epithelial cells. The cul- 
tured retinal pigment epithelial strands 
had less pigment than the harvested 
retinal pigment epithelial cells, and this 
loss of pigmentation in retinal pigment 
epithelial cultures has been observed 
previously.”” 

We considered the possibility of con- 
tamination by cells from other sources. 
We thought that some cells might be 
introduced by perforating the sclera but 
the control experiment demonstrated 
that this did not produce strands and that 
the needle wound was clean. Gloor™ has 
shown that bone marrow macrophages 
may be involved in membrane forma- 
tion. We cannot completely exclude the 
possibility of contamination by other cells 
in every case. However, we examined 
three samples of harvested cells by light 
light microscopy. Except for occasional 
red blood cells, we could not identify 
other cell types. We believed that the 
cells involved in our strands and puckers 
did not originate from connective tissue 
or blood elements. This conclusion was 
supported by the results of a previous 
experiment® in which retinal pigment 
epithelial cell autotransplants were 
placed in intravitreal millipore chambers 
impermeable to cells so’ that no cells 
could enter or leave the chamber. Trans- 
formation of these retinal pigment epi- 
thelial cells into fibroblast-like cells was 


observed. 


JANUARY, 1981 


The great similarity in the clinical and 
anatomic findings for pigment epithelial 
cells and fibroblasts led us to believe that 
animal experiments on ways of reducing 
intraocular proliferation can be carried 
out more easily and just as effectively 
with tissue-cultured fibroblasts’ rather 
than retinal pigment epithelial cells. 


SUMMARY 


We compared the clinical pattern, the 
histologic findings, and the electron mi- 
croscopic appearance of lesions produced 
by the autotransplantation into rabbit 
vitreous of freshly harvested and tissue- 
cultured (250,000) retinal pigment epi- 
thelial cells. Both harvested and cultured 
cells formed intravitreal strands, traction 
detachments, and retinal puckers, resem- 
bling the most prominent features of 
massive periretinal proliferation in hu- 
mans. Strands produced by both types of 
retinal pigment epithelial cells contained 
cells resembling myofibroblasts which 
may explain the contractability of the 
strand. The clinical, histologic, and elec- 
tron microscopic observations were simi- 
lar to those found in eyes injected with 
tissue-cultured skin fibroblasts. 
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A CLINICOPATHOLOGIC STUDY OF FOUR CASES OF PRIMARY 
OPEN-ANGLE GLAUCOMA COMPARED TO NORMAL EYES 


BEN S. FINE, M.D. 
Washington, D.C. 


AND 


MYRON YANOFF, M.D., AND RICHARD A. STONE, M.D. 
Philadelphia, Pennsylvania 


We reviewed the histologic findings 
concerning the normal drainage angle in 
both the young and the aged eye. We 
then compared these normal findings to 
the changes found in eight eyes from four 
patients who had clinical open-angle glau- 
coma. Only a few whole eyes from pa- 
tients with documented open-angle glau- 
coma have been examined histologically. 
Little information, therefore, is available 
on structural alterations in the aqueous 
drainage area. Our results include the 
observation that major changes in six of 
the eight eyes occurred in the uveal 
portion of the trabecular meshwork. 


MATERIAL AND METHODS 


We reviewed the anatomy of normal 
eyes from age groups comparable to the 
age group of the patients with glaucoma- 
tous eyes. We divided the anterior seg- 
ments of both the normal eyes and the 
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glaucomatous eyes into four quadrants 
and cut meridional, pie-shaped sections 
from each quadrant. Each of these sec- 
tions included peripheral cornea and iris, 
anterior chamber angle, and pars plicata 
of the ciliary body. Eyes from Patients 1 
and 2 had been fixed in glutaraldehyde 
shortly after the patients died. Eyes from 
Patients 3 and 4 had been fixed in formal- 
dehyde followed by glutaraldehyde and 
finally postfixed in Dalton’s chrome osmi- 
um fixative. Sampling in Case 1 was 
limited to the two lower quadrants to 
avoid the regions of surgical intervention. 
The pie-shaped specimens were embed- 
ded in epoxy resin for cutting of sections 
1.5 wp thick for light microscopy (stained 
with paraphenylenediamine) and thin 
sections (stained with uranyl acetate and 
lead citrate) for electron microscopy. 


CASE REPORTS 


Case 1—We obtained anterior segments of both 
eyes from a 71-year-old man with bilateral open- 
angle glaucoma. 

Glaucoma had been diagnosed when he was 65 
years old. When he was 66 years old, his intraocular 
pressure was as high as 32 mm Hg in both eyes. 
Outflow by tonography showed R.E.: C = 0.12, and 
L.E.: C = 0.11. Visual acuity was 6/4.5 (20/15) in 
both eyes. Both optic disks appeared normal and had 
no more than 20% cupping. Both visual fields were 
full. 

Initial topical treatment included 2% pilocarpine, 
three times a day in both eyes, to which 2% 
epinephrine bitartrate was added to control intraocu- 
lar pressure. Because this proved ineffective, deme- 
carium bromide and then echothiophate iodide were 
tried. Finally, acetazolamide had to be added. Visual 
fields showed the development of a small superior 
Bjerrum scotoma in the right eye. When the patient 
was 70 years old, a filtering procedure was done in 
the right eye but failed to control the intraocular 
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pressure. The patient continued to use acetazolamide 
and echothiophate iodide in both eyes. One year 
later, bilateral intracapsular cataract extractions were 
performed. The patient died two months postopera- 
tively. Both eyes were obtained shortly after death. 
We took samples of the drainage angles from the 
inferior two quadrants of both eyes for study. 

Case 2—We obtained both eyes of a 67-year-old 
man at autopsy. Intraocular pressures had been high 
in both eyes for eight years before his death. 
Untreated intraocular pressures as high as 27 and 
31 mm Hg in the right eye and 24 and 26.5 mm Hg 
in the left eye had been recorded. Visual acuity 
was 6/4.5 (20/15) in both eyes. The angles were 
open gonioscopically. During the first year of treat- 
ment, a small arcuate field defect was detected in 
the right eye. During the next seven years, this 
field defect enlarged slightly. The central field of 
the left eye remained normal. Ten examinations of 
the visual fields were performed during this period. 
Treatment consisted of acetazolamide, 125 mg four 
times a day, and 2% pilocarpine, three times a day, 
in the right eye. No topical therapy was ever pre- 
scribed for the left eye. . 

Case 3—We obtained both eyes of a 67-year-old 
man with a ten-year history of open-angle glaucoma 
in both eyes at autopsy. He died from an intra- 
cerebral hemorrhage secondary to acute myelomono- 
cytic leukemia. 

At the patient's last examination, visual acuity was 
no light perception in the right eye, which had been 
blind for two years from glaucoma, and 6/9 (20/30) in 
the left eye. Intraocular pressures, measured dur- 
ing treatment, were R.E.: 17.3 mm Hg and L.E.: 
12.2 mm Hg (Schigtz, 5.5 g weight). Data on pre- 
treatment pressures were not available. Gonios- 
copy showed wide-open angles in each eye, scattered 
but dense pigment clumps in the right eye, and 
2+ diffuse pigment in the left eye. A cataract ob- 
scured the view of the right fundus. The left fun- 
dus appeared healthy. The visual field of the left 
eye was full. Medications for the right eye in- 
cluded 6% pilocarpine and 0.25% epinephrine, each 
four times a day; medications for the left eye included 
1% pilocarpine four times a day and acetazolamide. 
The patient received intrathecally administered 
methotrexate for his leukemia and insulin for dia- 
betes. 

Case 4—Both eyes were removed at autopsy from a 
78-year-old man who died of bronchopneumonia. He 
was reported to have been taking miotics for “years” 
and had a central field defect in his right eye only. 
The posterior segments were not retained or exam- 
ined. Additional clinical details about the patient 
could not be obtained because his records could not 


be found. 


RESULTS 


Over the years many investigators!” 
have contributed to our understanding of 
the anatomy of the drainage angle; from 
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these studies an increasingly simple and 
useful concept for classification of the 
structures in this region has evolved. The 
terminology and concept of the scleral 
roll! was revived, and the concept of the 
scleral spur as a bipartite structure close- 
ly related to the process of aging was 
introduced.*’ 

The angle of the anterior chamber (the 
drainage angle or _ iridocorneoscleral 
angle) is formed by union of the corneo- 
scleral coat and the uveal tract. The 
entrance to the drainage angle may be 
outlined by an arcuate line extending 
from the end of Descemet’s membrane 
(anterior border ring of Schwalbe) to the 
abrupt peripheral termination of the an- 
terior border layer of the iris (Fig. 1). The 
trabecular meshwork lies external to the 
arcuate line, partially fills the drainage 
angle, and may be divided into two main 
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formed by union of the corneosclera (CO-SC) with 
the uveal tract (UVEA). Solid line outlines the 
opening to the drainage angle and demarcates the 
angle recess. Small arrow points to a crypt in the 
anterior border layer of the iris near its root (para- 
phenylenediamine, X55). 
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parts: the outer corneoscleral part that 
extends from cornea to sclera and the 
inner uveal part that lies internally to the 
inner scleral sulcus and is continuous 
with the uveal tract.® 

In the floor of the inner scleral sul- 
cus, against the sclera, lies the canal of 
Schlemm, a large vessel that is filled 
with aqueous humor and which closely 
resembles a large lymphatic channel. 
The vessel, or vessels, as there is fre- 
quent branching, is lined by a continuous 
layer of endothelial cells whose bodies 
protrude into the lumen. Their intercel- 
lular junctions resemble zonulae adher- 
entes’ and, therefore, are relatively easily 
separated by pressure. Similar to endo- 
thelia in other vessels, flaps and folds are 
present near the intercellular junctions. 
There are many micropinocytotic vesicles 
within the endothelial cells. The base- 
ment membrane of the endothelium is 
thin and interrupted. 

Alongside and internally to Schlemm’s 
canal, there is a tissue layer called the 
juxtacanalicular connective tissue,° which 
varies in extent and density according 
to location and age. The region was 
described as resembling cotton wool 
by Wolff,’ called the “pore tissue” by 
Flocks,® and was labeled “endothelial 
meshwork” by Speakman." The juxta- 
canalicular connective tissue contains a 
number of cells that lie within filamen- 
tous extracellular material and varieties 
of basement membrane. The adjacent, 
well-formed beams of the trabecular 
meshwork are composed of polarized en- 
dothelial cells whose apices line aqueous 
humor passageways and whose bases lie 
on a characteristic basement membrane 
and connective tissue matrix. The beams 
are arranged mostly in circumferential 
sheets with apertures, the transtrabecu- 
lar spaces? (Fig. 2). The spaces lying be- 
tween adjacent sheets are the intertra- 
becular spaces. That two distinct but 
related varieties of intertrabecular spaces 
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Fig. 2 (Fine, Yanoff, and Stone). Two varieties of 
trabecular spaces present within the trabecular 
meshwork as seen in meridional section. 


exist was also noted by Flocks, ® who once 
suggested the terms “intratrabecular” 
and “‘interlamellar” for these spaces. The 
transtrabecular spaces are largest in the 
uveal meshwork and become smaller 
toward the canal of Schlemm. The trans- 
trabecular apertures appear to be ran- 
domly spaced but generally are not su- 
perimposed. The intertrabecular spaces 
of the uveal meshwork are large and 
straight and pass directly into the ciliary 
muscle and iris root (Figs. 1 and 2). 

The corneoscleral meshwork lies with- 
in the inner scleral sulcus, extending 
from the cornea to the scleral roll. The 
scleral roll’ consists primarily of bundles 
of collagen fibrils, arranged circumferen- 
tially around the globe, and thus differing 
from the more sinuous or oblique ar- 
rangements of the adjacent sclera with 
which it blends externally and posterior- 
ly. Blind outpouchings from the canal of 
Schlemm (canaliculi or canals of Sonder- 
mann) sporadically enter the posterior 
corneoscleral meshwork in the vicinity of 
the scleral roll. 

In Case 1 (increased intraocular pres- 
sures in both eyes, and a small scotoma in 
the right eye), severe compaction and 
atrophy of the ciliary muscle and its 
associated uveal meshwork produced an 
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Fig. 3 (Fine, Yanoff, and Stone). 
Case 1. Drainage angle of right eye. 
Canal of Schlemm and adjacent col- 
lector channel (cc) are open. Both 
intertrabecular and transtrabecular 
spaces of the corneoscleral (CS) and 
uveal (U) meshwork appear to be 
open anteriorly. Posteriorly (single 
arrow) the uveal meshwork is com- 
pacted against the scleral roll, clos- 
ing off the intertrabecular spaces 
and producing a scleral spur. Root 
of the iris (double arrow) is rela- 
tively normal (paraphenylenedia- 
mine, X 130). 


exaggerated scleral spur upon the origi- _tacanalicular connective tissue, and ante- 
nal scleral roll (Figs. 3 and 4), a change rior portions of the trabecular meshwork 
easily seen on examination of the intertra- appeared relatively normal in most sec- 


becular spaces on serial frontal sectioning tions (Fig. 


8). Some sections showed 


(Figs. 5 to 7). The canal of Schlemm, jux- proliferations of endothelial cells or, pos- 
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Fig. 4 (Fine, Yanoff, and Stone). 
Case 1. Drainage angle of left eye. 
Canal of Schlemm and adjacent 
collector channel (cc) are open. In- 
tertrabecular and transtrabecular 
spaces of the corneoscleral (CS) and 
uveal (U) meshwork appear to be 
open anteriorly. Posteriorly (single 
arrow) the uveal meshwork is com- 
pacted against the scleral roll, clos- 
ing off the intertrabecular spaces 
and producing a scleral spur. There 
is additional involvement of more 
anterior uveal meshwork. The root 
of the iris (double arrow) is rela- 
tively normal (paraphenylenedia- 
mine, X 145). 


92 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Fig. 5 (Fine, Yanoff, and Stone). Case 1. Frontal 
section through anterior portion of canal of Schlemm 
(CS) and adjacent trabecular meshwork. Both in- 
tertrabecular (IT) and transtrabecular (TT) spaces 
appear relatively normal (paraphenylenediamine, 
x305). 





Fig. 7 (Fine, Yanoff, and Stone). Case 1. Frontal 
section in region of anterior ciliary muscle shows 
extreme compaction and hyalinization of trabecular- 
muscle complex (paraphenylenediamine, x305). 
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Fig. 6 (Fine, Yanoff, and Stone). Case 1. Frontal 
section toward posterior boundary of canal of 
Schlemm (CS). Note compaction of trabecular mesh- 
work and absence of clearly defined intertrabecular 


and transtrabecular spaces (paraphenylenediamine, 
x305). 


sibly, juxtacanalicular connective tissue 
cells, or both, into the lumen of the canal 
(Fig. 9). The severity of changes in the 
uveal portion of the drainage angle was 
approximately equal in the two eyes. On 
electron microscopy, samples of the canal 
of Schlemm, juxtacanalicular connective 
tissue (Figs. 10 and 11), and longitudinal 
ciliary muscle (Fig. 12) from both eyes 
showed changes that could not be distin- 
guished from those of normal eyes of 
similar age. The most striking change was 
the production of large quantities of 
banded and other forms of basement 
membraneë in the juxtacanalicular con- 
nective tissue as well as between the cells 
of the ciliary muscle. There was also some 
proliferation of trabecular endothelial 
cells into the intertrabecular spaces. 

In aging tissues, it is often difficult to 
separate clearly production of a poorly 


VOL. 91, NO. 1 





formed banded basement membrane 
from production of elastic tisste. Indeed, 
there appears to be some relationship 
here between the two, a concept support- 
ed by the coexistence of thin basement 
membrane, banded basement mem- 
brane, adult collagen, and elastic tissue 
(both microfibrils and elastica) within the 
cores of normal trabecular meshwork. 

In Case 2 (increased intraocular pres- 
sure in both eyes and a small scotoma in 
the right eye), the early changes of atro- 
phy and compaction of the ciliary muscle 
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Fig. 8 (Fine, Yanoff, and Stone). 
Case 1. Canal of Schlemm (CS) and 
adjacent anterior meshwork show 
the relatively normal appearance 
common to both eyes of patient. 
SC, sclera (paraphenylenediamine, 
x 400). 


and the uveal meshwork upon the scleral 
roll produced a scleral spur (Figs. 13 and 
14). In the right eye compaction of the 
uveal meshwork appeared to close the 
posterior segment of the uveal meshwork 
(Fig. 13). Both eyes had mild atrophy of 
the iris root. Additional sections showed 
sporadic regions of cell proliferations 
within the canal of Schlemm in both eyes 
(Figs. 15 and 16). On electron microsco- 
py, a sample of the canal of Schlemm, 
juxtacanalicular connective tissue, and 
longitudinal ciliary muscle from the right 


Fig. 9 (Fine, Yanoff, and Stone). 
Case 1. Canal of Schlemm (CS) 
shows region of proliferation of en- 
dothelial or juxtacanalicular connec- 
tive tissue cells, or both (between 
arrows), into lumen, a change con- 
sistent with the age of the patient. 
SC, sclera (paraphenylenediamine, 
x 165). 
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Fig. 10 (Fine, Yanoff, and Stone). Case 1. Region of juxtacanalicular connective tissue. Cells are surrounded 
by extracellular materials, mainly basement membranes of the multilaminar (M) or 100-nm banded (B-BM) 
varieties. The discontinuous thin basement membrane of the endothelial cells blends into the adjacent 
basement membranes in patches (arrow). The endothelial cell (EN) appears normal. IT, intertrabecular space; 


CS, canal of Schlemm (X 17,500). 
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Fig. 11 (Fine, Yanoff, and Stone). Case 1. Region of juxtacanalicular connective tissue. Note patchy, thin 
basement membrane of endothelial cells (EN) producing a faulty, multilaminar configuration (arrows), 
associated delicate filaments (F), and large patches of 100-nm banded basement membrane (B-BM). A small 
vacuole is present in the endothelial cell cytoplasm. CS, canal of Schlemm (X 17,500). 


eye showed changes identical to those in 
Case 1. 

In Case 3 (severe involvement of the 
right eye and mild involvement of the left 
eye), the optic nerve head of the right eye 
was severely cupped, while that of the 


left eye appeared normal. In the severely 
affected right eye, atrophy and compac- 
tion of the ciliary muscle and its uveal 
meshwork upon the scleral roll produced 
a scleral spur, almost obliterated by the 
severity of the ciliary muscle atrophy 
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Fig. 12 (Fine, Yanoff, and Stone). Case 1. Longitudinal ciliary muscle posterior to scleral spur. Intercel- 
lular spaces are filled with accumulating basement membranes of the homogeneous (H) and 100-nm banded 
(B-BM) varieties. A few collagen fibrils (C) are recognizable (x 17,500). 


(Figs. 17 and 18). The severe atrophy of The canal of Schlemm varied from 
the ciliary muscle produced a concavity obliterated (Fig. 17) to open, although it 
in the face of the ciliary muscle, resem- was somewhat cleft-like (Fig. 18). 

bling that of the optic nerve head itself. The left eye (Figs. 19 and 20) had 
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Fig. 13 (Fine, Yanoff, and Stone). Case 2. Drainage 
angle of right eye with small field defect. Canal of 
Schlemm is open, as is this particular collector 
channel (cc). Anterior meshwork appears open, while 
posteriorly the uveal (u) meshwork is markedly 
compacted against the scleral roll (SR), producing a 
scleral spur. Note additional compaction of uveal 
tissues along the angle recess (single arrow). Double 
arrows, root of iris tissue, which appears relatively 
normal; Co, corneoscleral meshwork (paraphenyl- 
enediamine, X115). 
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Fig. 15 (Fine, Yanoff, and Stone). Case 2. Right 
eye shows endothelial or juxtacanalicular connec- 
tive tissue cells, or both, in the canal of Schlemm 
(cs) proliferating sporadically around the globe. S, 
sclera (paraphenylenediamine, X250). 
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Fig. 14 (Fine, Yanoff, and Stone). Case 2. Drainage 
angle of left eye with increased intraocular pressure 
but no field defect. Canal of Schlemm is open, as is 
this particular collector channel (cc). The anterior 
meshwork appears open. Posteriorly there is only 
moderate compaction of the uveal (u) meshwork 
against the scleral roll (SR). Single arrow, region of 
moderate compaction of tissues, along the angle 
recess; double arrows, root of iris tissue, which 
appears relatively normal; co, corneoscleral mesh- 
work (paraphenylenediamine, X115). 
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Fig. 16 (Fine, Yanoff, and Stone). Case 2. Occa- 
sional dense scarring from scleral side occluding 
portions of the canal of Schlemm (CS). Co, corneo- 
scleral meshwork (paraphenylenediamine, X575). 
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similar atrophy of the ciliary muscle and 
associated uveal meshwork and a relative- 
ly unaffected optic nerve head. The pos- 
terior uveal meshwork and associated 
ciliary muscle region was more recogniz- 
able (that is, open) than in the right eye. 
Various sections showed that the canal of 
Schlemm was open, although cleft-like, 
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Fig. 17 (Fine, Yanoff, and Stone). 
Case 3. Drainage angle of the canal 
of Schlemm (c) and a portion of 
collector channel are filled with 
proliferated cells, but the ante- 
rior meshwork appears moderately 
open. Posteriorly the uveal mesh- 
work is severely compacted (arrow) 
against the scleral roll (SR); also, 
there is severe atrophy of the tissues 
in the angle recess (double arrow- 
heads). Root of the iris is severely 
atrophied (paraphenylenediamine, 
x 60). 


in some areas (Fig. 19) and filled with 
proliferated cells in other areas (Fig. 20). 
The formation of a scleral spur upon the 
scleral roll approximated changes consis- 
tent with the age of the patient. Moder- 
ately severe atrophy of the iris root was 
present in both eyes. There was only 
mild atrophy of the temporal retinal 


Fig. 18 (Fine, Yanoff, and Stone). 
Case 3. Drainage angle of right eye. 
The canal of Schlemm (c) is cleft-like 
but present. Uveal meshwork is 
compacted (arrow) against the scler- 
al roll (SR) to form a prominent 
scleral spur. A patch of displaced 
pigmented neuroepithelium lies on 
the scleral spur. There is severe 
atrophy of the tissues in the angle 
recess (double arrowheads). Root of 
the iris is mildly atrophic (paraphen- 
ylenediamine, x60). 
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nerve fiber layer near the optic nerve 
head. Many additional sections from the 
blocks of all meridians sampled also 
showed only scattered regions of closure 
of Schlemm’s canal by proliferations or 
scarring, or both, most frequently in the 
more severely involved right eye. On 
electron microscopy, samples of the tis- 
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Fig. 19 (Fine, Yanoff, and Stone). 
Case 3. Drainage angle of left eye 
with increased intraocular pressure 
but no field defect. The canal of 
Schlemm (c) is cleft-like but present, 
and an open collector channel is 
present nearby. The intertrabecular 
spaces are open anteriorly as well as 
posteriorly (arrow) over the region of 
the scleral roll (SR). The tissues of 
the angle recess are mildly atrophic 
(double arrowheads). Root of the iris 
is atrophic (paraphenylenediamine, 
x 60). 


sues from each eye showed large quanti- 
ties of banded and other forms of base- 
ment membrane, as in Cases 1 and 2. 

In Case 4 (central field defect in the 
right eye only), endothelial proliferation 
throughout much of the corneoscleral 
meshwork, Schlemm’s canal, and associ- 
ated collector channels was the most 


Fig. 20 (Fine, Yanoff, and Stone). 
Case 3. Drainage angle of left eye. 
The canal of Schlemm (c) is mostly 
filled with proliferated endothelial 
or juxtacanalicular cells, or both. 
Uveal meshwork has caused forma- 
tion of a partial scleral spur (arrow) 
on the scleral roll (SR). There is 
moderate atrophy of the tissues in 
the angle recess (double arrow- 
heads). The root of the iris is se- 
verely atrophic (paraphenylenedia- 
mine, X60). 
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Fig. 21 (Fine, Yanoff, and Stone). 
Case 4. Drainage angle of right eye. 
Note proliferations within canal of 
Schlemm. Uveal meshwork is rela- 


tively open (paraphenylenediamine, 
x60). 





prominent finding (Figs. 21 and 22) in the uveal meshwork and ciliary body 


both eyes. The right eye (Fig. 21) also appeared relatively normal for the pa- 
had a few areas of uveal overgrowth from tient’s age. 


the iris root onto the uveal meshwork, a In none of the cases was there a 
change which was minimal in the left eye. continuous membrane covering the aper- 
In contrast to the preceding three cases, tures of the trabecular meshwork, other 


Fig. 22 (Fine, Yanoff, and Stone). 
Case 4. Drainage angle of left eye. 
Note proliferations (arrows) within 
canal of Schlemm and in nearby 
collector channel. Meshwork ap- 
pears relatively open posteriorly as 
well as laterally. Region of scleral 
spur and adjacent ciliary muscle 
shows changes consistent with the 
age of patient. Inset, Continuity of 
proliferation within the canal of 
Schlemm and a collector channel 
(paraphenylenediamine, X 100). 
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than extension of some of the trabecular 
endothelial cells themselves. 


DISCUSSION 


A histologic study of eyes with primary 
chronic open-angle glaucoma that tries to 
identify the change or changes initiating 
the disease process contains a number 
of inherent difficulties. One obvious diffi- 
culty is obtaining suitable, whole eyes 
from patients with adequately document- 
ed clinical histories. A second problem is 
that it is difficult to obtain sections truly 
representative of the drainage angle, a 
circumferential cleft that can be properly 
examined only by cutting true meridional 
sections. A third difficulty lies in the 
need for some form of representative 
sampling of the entire drainage angle (360 
degrees) because of wide variations from 
region to region. 

In our efforts to solve these problems, 
we tried. to use only the best material 
available: to us for study. We cut the 
anterior segments into small pie-shaped 
pieces so that all sections, whether ran- 
dom or serial, were as nearly meridional 
as possible. This differed from more 
conventional serial sectioning in which 
only a few sections through the pupil can 
be considered truly meridional. We cut 
many sections from all the small blocks 
available from the various meridians to 
enable us to assess roughly the frequency 
of any observation (for example, unin- 
volved portions of the canal of Schlemm). 
Finally, in order to obtain some indica- 
tion of change occurring with the passage 
of time, we compared observations made 
in eyes with minimal field defects with 
findings in fellow eyes with no defects 
and in eyes with gross damage caused by 
long-standing glaucoma. From the data 
obtained in this way, we developed a 
theory about the pathogenesis of primary 
open-angle glaucoma. 

A long-term increase in intraocular 
pressure leading to visual damage via 
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injury to the optic nerve head—that is, 
glaucoma—is generally thought to be 
caused by an obstruction of aqueous 
humor outflow from the eye. The mecha- 
nism of outflow obstruction is not yet 
established. Many investigators, how- 
ever, believe that the main site of in- 
creased resistance is in the region of the 
juxtacanalicular connective tissue.” 

Aqueous humor leaves the anterior 
chamber primarily in the region of the 
drainage angle, but by several other 
routes as well. Part of the aqueous humor 
outflow occurs through the corneoscleral 
meshwork and the canal of Schlemm. It 
then enters the collector channels and 
the intrascleral venous plexus.” Part of 
the aqueous humor outflow also passes 
through the anterior uvea by several 
routes. After injection into the anterior 
chamber, coarse tracers like India ink® 
and finer tracers like ferritin® or fluores- 
cein penetrate the iris stroma, the iris 
root, the ciliary body, and the transtra- 
becular and intertrabecular spaces of 
the uveal meshwork. These tracers pene- 
trate blood vessels of the iris and ciliary 
body.®"4 The iris vessels and the inner 
part of the ciliary vessels leave the eye 
via the vortex venous system. Whether 
the outer part of the ciliary vessels drains 
into the vortex veins or into the intra- 
scleral venous plexus and the collector 
channels of Schlemm’s canal to reach the 
superficial limbal vasculature is still dis- 
puted,” A uveoscleral (that is, nonvas- 
cular) outflow pathway has also been 
found with radioactive albumin.” Such 
protein markers, however, may penetrate 
uveal vessels poorly. The exact mecha- 
nism by which the anterior uvea ulti- 
mately contributes to the outflow of 
aqueous humor requires further experi- 
mental clarification. 

Additionally, the quantity of aqueous 
humor leaving the human eye by uveal 
pathways is unknown. Experimental 
studies in primate eyes suggest that be- 
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tween 10%” and, perhaps, 20% to 35% 
of total outflow may occur by uveal 
routes. Bill and Phillips” determined 
uveoscleral outflow in diseased human 
eyes by injecting them with radioactive 
albumin before surgical enucleation and 
analyzing radioactive activity after the 
enucleation. Quantitative conclusions 
about the significance of uveal outflow 
in normal or in glaucomatous eyes of hu- 
mans cannot be made from these experi- 
ments. Perhaps 75% of a resistance to 
flow can be demonstrated experimentally 
by incision through the trabecular mesh- 
work into the canal of Schlemm in a 
perfused enucleated eye.” This resis- 
tance, however, may not represent the 
entire, or even the most important, re- 
sistance to outflow in a normal, living 
human eye. 

In general, a progressive increase in 
resistance to aqueous humor outflow 
from the anterior chamber develops with 
aging, along with a concomitant decrease 
in aqueous humor production.” In ap- 
proximately 1% of the population, an 
imbalance between increased resistance 
to aqueous humor outflow and decreased 
aqueous humor production occurs, and 
intraocular pressure rises. In susceptible 
individuals, the damage to the optic 
nerve and visual field characteristic of 
chronic open-angle glaucoma develops." 

In order to examine the slowly progres- 
sive obstruction of aqueous humor out- 
flow that occurs in many aging eyes, it is 
necessary to compare all portions of the 
drainage angle in both young and aged 
eyes. Two obvious changes occur in the 
drainage angle as eyes get older. First, a 
scleral spur forms from the scleral roll,*® 
by collapse and accretion of uveal mesh- 
work, together with hyalinization or at- 
rophy, or both, of the ciliary muscle. 
Second, endothelial and, possibly, juxta- 
canalicular connective tissue cells prolif- 
erate into the lumen of the canal of 
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Schlemm.** Additional alterations con- 
sist of increasing densification within the 
juxtacanalicular connective tissue itself 
and scarring or atrophy at the root of the 
iris. When such aging changes become 
excessive or so localized to one portion of 
the drainage angle as to greatly exceed 
normal aging changes, a suspicion of 
glaucomatous change can be raised on 
histologic grounds alone. 

The four cases discussed here illustrat- 
ed a possible clinical spectrum of chronic 
open-angle glaucoma, ranging from very 
early to end-stage disease. 

In the first two cases, the earliest or 
mildest histologic changes of chronic 
open-angle glaucoma were localized to 
the uveal portion of the drainage angle. 
The change’ consisted of compaction of 
the uveal meshwork and formation of a 
prominent scleral spur upon the original 
scleral roll, together with “hyalinization” 
or atrophy, or both, of the outermost part 
of the ciliary muscle and associated uveal 
meshwork—the uveal drainage area. The 
canal of Schlemm, the adjacent portions 
of the trabecular meshwork, and the 
anterior trabecular meshwork all ap- 
peared relatively normal in most sec- 
tions. Occasionally, however, some sec- 
tions from these early cases showed mild 
proliferation of canalicular endothelium 
into the lumen of Schlemm’s canal. Such 
proliferations are assumed to interfere 
with flow and, therefore, are presumed to 
be obstructive. In the third case, the 
severely affected eye (Figs. 17 and 18) 
showed marked atrophy of the uveal 
meshwork and adjacent ciliary muscle 
and atrophy of the iris root. Obliteration 
of the canal of Schlemm was extensive but 
variable. The fellow, less affected eye 
showed less extensive involvement of the 
canal of Schlemm, the uveal meshwork, 
and the ciliary muscle. The iris root, 
however, was as atrophic as in the oppo- 
site eye. This case illustrated the quanti- 
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tative aspect to be considered when 
evaluating aging changes within the 
drainage angle that produce glaucoma. 

Like glaucoma, normal aging also re- 
sults in the development of a scleral spur 
from the scleral roll and in cellular prolif- 
erations from the inner wall of Schlemm’s 
canal. The light microscopy findings re- 
ported here in the glaucomatous eyes, 
however, illustrated changes far more 
marked than those found in typical aged 
eyes. Quantitation of structural changes 
by electron microscopy was even more 
difficult, as the changes observed in such 
minute samplings of juxtacanalicular con- 
nective tissue (Figs. 10 and 11) and ciliary 
muscle (Fig. 12) did not differ significant- 
ly from those observed in normal eyes of 
similar age. i 

The first three cases of chronic open- 
angle glaucoma reported here indicate 
that significant histologic changes can 
occur in the uveal outflow pathways be- 
fore significant histologic abnormalities 
in Schlemm’s canal and the adjacent 
juxtacanalicular trabecular meshwork ap- 
pear. In these cases the more severely 
affected eye could often be identified by 
the histologic abnormalities in the uveal 
outflow pathway. All three patients were 
receiving pilocarpine therapy at the time 
of death. Short-term experiments show 
that pilocarpine opens the intertrabecu- 
lar spaces, especially of the uveal mesh- 
work.” To our knowledge, however, 
there are no data on the histologic effects 
of prolonged administration of pilocar- 
pine. Because of this limitation in our 
current understanding, it is not possible 
to state to what extent the observations 
of compaction and hyalinization of the 
uveal meshwork and ciliary body repre- 
sent drug effects and to what extent an 
exaggerated aging change. The present 
cases emphasized the need to study the 
histologic effects of prolonged adminis- 
tration of drugs. 
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Case 4 illustrated a different histologic 
pattern. Proliferation of the cells forming 
the endothelial lining of Schlemm’s canal 
was marked, suggesting functional occlu- 
sion of the canal and even of a number of 
collector channels. Conversely, the ante- 
rior uveal structures, including the scler- 
al spur, appeared consistent with the 
age of the patient. Our observations on 
the canal of Schlemm accord with those 
previously published by Teng, Paton, 
and Katzin”’ and those of Flocks, who 
took many samplings of the canal from 
each eye. Unfortunately, these authors 
were not concerned with the uveal mesh- 
work and, therefore, we could not evalu- 
ate the meshwork retrospectively. Addi- 
tionally, since the drug history in Case 4 
is not completely known, the histologic 
findings cannot help answer the question 
of possible secondary drug effects. 

It can also be argued that the histologic 
changes described here were secondary 
to increased intraocular pressure. If so, 
however, secondary changes would prob- 
ably have occurred in a more diffuse and 
nonselective fashion. The variability of 
the changes found here, both in degree 
and in distribution, argued against their 
being secondary. In Case 4, in particu- 
lar, there were far-advanced changes in 
Schlemm’s canal, but the uveal mesh- 
work was consistent with the patient's 
age. If the changes described here were 
secondary, Case 4 would have shown a 
histologic pattern similar to those of the 
other cases. Cases 1 and 2 had minimal 
involvement of the canal of Schlemm. 

Histologic quantitation is difficult be- 
cause the changes may differ in sections 
taken from different regions of an indi- 
vidual eye, whether normally aging or 
pathologic. Therefore, extensive sam- 
pling of properly oriented meridional 
sections is required for adequate assess- 
ment of the histologic findings. For exam- 
ple, in Case 3, although Figure 17 shows 
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a loss of the canal of Schlemm, many ad- 
ditional sections showed its presence 
(Fig. 18). In this context, the study of 
isolated surgical specimens of the tra- 
becular meshwork and Schlemm’s canal 
clearly is too limited an approach. The 
limitations are even more restrictive for 
the smaller tissue samples examined by 
electron microscopy. 

There remain significant uncertainties 
about the mechanisms of aqueous humor 
outflow and the relative contributions of 
the corneoscleral meshwork-Schlemm’s 
canal pathway and the uveal pathway in 
both the normal and the abnormal eye. 
Unfortunately, histologic studies cannot 
readily answer all our questions about the 
amount of aqueous humor outflow. 
Nevertheless, the histologic findings in 
our four cases may require us to revise 
our current ideas in regard to anatomic 
localization for outflow resistance in 
chronic open-angle glaucoma. 

On the basis of our findings, the histo- 
logic abnormalities in primary open- 
angle glaucoma consist of exaggerated 
aging changes, ranging in a spectrum 
from excessive involvement of the uveal 
pathway to excessive involvement of the 
canal of Schlemm pathway. In one of 
our four cases, the findings were promi- 
nent in the area of Schlemm’s canal. In 
the other three cases, the exaggerated 
changes occurred primarily within the 
iris root, uveal meshwork, and anterior 
ciliary body. Comparing fellow and in- 
volved eyes from patients with asym- 
metric clinical disease suggests that the 
uveal outflow pathway represents the 
earliest site of histologic abnormality in 
some individuals who have primary 
chronic open-angle glaucoma. In such pa- 
tients extensive damage to the canal of 
Schlemm and its associated structures 
may cause additional changes that fur- 
ther occlude major portions of the cir- 
cumference of the canal of Schlemm. 
Although the degree of functional im- 
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pairment associated with these histologic 
findings cannot be fully determined from 
such morphologic studies, any theory 
concerning the pathophysiology of pri- 
mary open-angle glaucoma should ad- 
dress the question of uveal outflow as 
well as outflow through Schlemm’s canal. 


SUMMARY 


Eight eyes obtained at autopsy from 
four patients who had chronic open-angle 
glaucoma were compared to eyes with 
normal aging changes. Three cases were 
characterized by early and pronounced 
abnormalities in the uveal portion of the 
drainage angle. The findings consisted of 
formation of an exaggerated scleral spur 
upon the scleral roll by accretion and 
compaction of the overlying uveal mesh- 
work, hyalinization and atrophy of the 
adjacent ciliary muscle, and atrophy of 
the iris root. The fourth case showed 
widespread proliferation of endothelium 
into the lumen of Schlemm’s canal. We 
concluded that the predominant histolog- 
ic finding in eyes with open-angle glauco- 
ma consists of an exaggeration of normal 
aging processes, ranging in a spectrum 
from excessive involvement of the uveal 
pathway to excessive involvement of the 
canal of Schlemm pathway. 
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SURGICAL CORRECTION OF LENS DISLOCATION IN CHILDREN 


AVRON A. SEETNER, M.D., AND J. S. CRAWFORD, M.D. 
Toronto, Canada 


Surgical treatment of nontraumatic 
lens dislocation is controversial. Jarrett! 
and Jensen and Cross*® found that visual 
acuity improved postoperatively in less 
than 60% of patients with Marfan’s syn- 
drome or homocystinuria. Several re- 
ports'’ record a high proportion of 
operative and postoperative complica- 
tions. Duke-Elder® advised against sur- 
gery whenever possible. Other investiga- 
tors reported good postoperative results 
and few complications.® 

However, it is difficult to compare 
these results because of the variety of 
surgical techniques, causes, patients’ 
ages, and indications for surgery. There- 
fore, we reviewed the procedures used in 
surgical treatment of lens dislocation and 
the results obtained here from 1968 to 
1979. 


SUBJECTS AND METHODS 


We reviewed the records of all patients 
with ectopia lentis who were aged 16 
years or less and who had undergone 
surgical lens removal by one of us 
(J.S.C.). We included in the study only 
those whose preoperative and postopera- 
tive visual acuities had been recorded 
and who had been observed for at least 
six months after surgery. 

In 30 eyes, the surgeon treated lens 
dislocation with the irrigation and aspira- 
tion technique (Figure). Using an op- 
erating microscope, the surgeon made a 
tract through the inferior cornea into the 
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anterior chamber with a Ziegler knife 
blade stained with methylene blue. He 
passed a 25-gauge irrigating cannula 
through the tract into the anterior cham- 
ber. He prepared a small corneoscleral 
limbus-based flap 180 degrees away from 
the dislocation and cut the equator of the 
lens through the corneoscleral limbus 
with a sweeping motion of a Ziegler 
knife. As the knife was withdrawn, the 
corneoscleral limbal incision was enlarged 
slightly. He placed an 18-gauge bent 
needle in the lens equator through the 
incision, injected a small amount of nor- 
mal saline into the lens substance, and 
aspirated the lens material. Irrigation was 
provided as needed to maintain the ante- 
rior chamber. When most of the lens 
material (including the part subluxated to 
the far periphery) had been removed, the 
needle was withdrawn. He closed the 
corneoscleral limbal wound with one 7.0 
Dexon suture and the conjunctiva with a 
continuous 6.0 collagen suture. Atropine 
1% ointment and an ointment composed 
of chloramphenicol, hydrocortisone ace- 
tate, and polymixin B sulfate (Ophtho- 
cort) were applied. 

In three eyes, the surgeon removed 
the lens with the Keeler/SITE instru- 
ment. The procedure is essentially the 
same as aspiration and irrigation except 
that the SITE probe is used instead of the 
18-gauge needle and the lens capsule is 
removed. The wound is closed as in the 
irrigation and aspiration technique. 


RESULTS 


The mean age of patients who under- 
went the aspiration and irrigation proce- 
dure was 6.8 years (range, 4 to 14 years) 
and the average length of follow-up was 
3.8 years (range, one to 12 years). Of 
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Figure (Seetner and Crawford). Surgical technique of lens removal. 


these 30 eyes, 16 were in patients with 
Marfan’s syndrome (Table 1). There were 
no cases of trauma or syphilis. 

Poor visual acuity, usually caused by 
lens displacement and tilt, was the most 
common preoperative complication (Ta- 
ble 2). The best preoperative corrected 
visual acuity was 6/21 (20/70) (Table 3). 
In many of these eyes refraction was 
difficult because of radial astigmatism. 
There was severe myopia (usually lentic- 
ular) in 16 eyes, strabismus in three, and 
amblyopia in two. 








TABLE 1 
CAUSES OF DISLOCATED LENSES IN STUDY 
POPULATION 

Diagnosis No. of Eyes 
Marfan’s syndrome 16 
Idiopathic dislocation 7 
Homocystinuria 4 
Ectopia lentis et pupillae 2 
Hereditary dislocation 1 





Subluxation had occurred within the 
pupillary area between the vitreous and 
iris in 29 lenses; in one it occurred in the 
anterior chamber and resulted in pupil- 
lary block glaucoma and corneal touch 
syndrome. Of the 16 eyes in patients with 
Marfan’s syndrome, the lenses were sub- 
luxated superiorly in 14. We found no 
pattern of dislocation in patients with 
other diagnoses, possibly because their 
numbers were too small. 

Surgery was performed to improve 








TABLE 2 
PREOPERATIVE COMPLICATIONS IN STUDY 
POPULATION 

Sign No. of Eyes 
Visual acuity =6/21 (20/70) 30 
Myopia = 6 diopters 16 
Strabismus 3 
Amblyopia 2 
Astigmatism =2 diopters 2 
Anisometropia = 2 diopters 2 
Pupillary block glaucoma 1 
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TABLE 3 
PREOPERATIVE AND POSTOPERATIVE CORRECTED VISUAL ACUITIES IN STUDY POPULATION 
a a 
TE 


No. of Eyes 


Visual Acuities Preoperatively Postoperatively 
6/6-6/12 (20/20-20/40) 0 22 
6/15-6/18 (20/50-20/60) 0 2 
6/21-6/24 (20/70-20/80) i 2 
6/30-6/60 (20/100-20/200) ll 2 
6/90-C. F.* (20/300-C. F.) 12 2 


*C.F. = counting fingers at 2 feet. 


visual acuity in 29 eyes and to relieve the 
pupillary block glaucoma in one. The 
only operative or anesthetic complication 
was loss of vitreous in one eye. Postopera- 
tive complications included posterior 
membranes requiring discission (four 
eyes), amblyopia (three eyes), and retinal 
detachment (one eye). 

Postoperative corrected visual acuities 
were 6/18 (20/60) or better in 24 eyes 
(Table 3). Visual acuity had improved 
in 29 eyes and remained the same in 
one. Postoperative refractive error was 
recorded in 27 eyes; in 21, aphakic 
correction was 26 diopters (spherical 
equivalent). Astigmatism was <1.25 
diopters in 26 eyes and 2 diopters in one 
eye. It was not unusual for a preoper- 
ative refraction error of —9 diopters 
to change to +9 diopters postoper- 
atively. 

In all three eyes treated with the 
Keeler/SITE instrument, postoperative 
visual acuity improved (Table 4) and no 
operative or postoperative complication 


TABLE 4 


RESULTS IN PATIENTS 
WHO UNDERWENT SITE LENS REMOVAL 


Visual Acuities 


Case No. Preoperative Postoperative 
l 6/60 (20/200) 6/21 (20/70) 
2 6/60 (20/200) 6/12 (20/40) 
3 /18 (20/60) 6/12 (20/40) 


occurred. The follow-up period ranged 
from 6 to 30 months. 


DISCUSSION 


According to many reports, the surgi- 
cal removal of dislocated lenses often fails 
to improve visual acuity because of the 
frequency of operative and postoperative 
complications. In traumatic cases, associ- 
ated ocular damage may also affect visual 
acuity. 

In a series of 114 cases, Jarrett! found 
that visual acuity improved postopera- 
tively in only 46 (40%), including 15 of 26 
(58%) eyes in patients with Marfan’s 
syndrome or homocystinuria. In the vari- 
ous series reported by Jensen and 
Cross,*° visual acuity improved postop- 
eratively in 27 of 47 (57%) affected eyes of 
patients with Marfan’s syndrome. In 
these and other studies*’ operative and 
postoperative complications were fre- 
quent; vitreous loss occurred in 10% to 
40% of cases and retinal detachment was 
common. 

In our series, visual acuity improved in 
29 of 30 eyes treated with the aspiration 
and irrigation technique and in all three 
treated with the SITE vitrectomy ma- 
chine. In 24 of the 30 eyes in the first 
group and in two of the three eyes in the 
second group, postoperative visual acui- 
ties were 6/18 (20/60) or better. These 
results confirm those of Maumenee and 
Ryan’ and Boniuk.® 

During the irrigation and aspiration 
procedure, we use an 18-gauge needle, 
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whereas for removal of the lens in con- 
genital cataracts we use a 21-gauge nee- 
dle. The dislocated lens material seems to 
be more viscous than the material in 
congenital cataracts and requires a larger 
needle for removal. Entering the anterior 
chamber 180 degrees away from the 
dislocated lens makes the aspiration easi- 
er, particularly aspiration of the periph- 
eral lens material. 

One advantage of using the Keeler/ 
SITE instrument is that the posterior 
capsule is removed at the time of the 
surgery. We set the machine at “oscil- 
late” so there is less chance of drawing in 
and cutting into the iris. 

Postoperative posterior lens membrane 
was treated with needling procedures in 
all four cases. 

Amblyopia was present postoperatively 
in three eyes; all had postoperative visual 
acuities of 6/30 (20/100) or worse; two had 
had strabismus and amblyopia preopera- 
tively. In the patient in whom amblyopia 
developed postoperatively, visual acuity 
was 6/15 (20/50) in both eyes six months 
postoperatively when he was 5 years old. 
However, subsequent development of a 
posterior membrane in the right eye 
caused exotropia and amblyopia of 6/30 
(20/100) despite membrane discission and 
patching. | 

Another amblyopic patient had a pre- 
operative refractive error of R.E.: —9.00 
diopters and L.E.: —4.50 diopters with 
visual acuity of R. E.: counting fingers at 2 
feet and L.E.: 6/90 (20/300). The right 
eye was exotropic and amblyopie preop- 
eratively. Postoperative acuity was R.E.: 
6/120 (20/400) and L.E.: 6/12 (20/40). The 
preoperative anisometropia of 4.5 diop- 
ters undoubtedly contributed to the am- 
blyopia. 

The incidence of postoperative amblyo- 
pia in patients undergoing surgical cor- 
rection of ectopia lentis may be greater 
than the 10% seen in these 33 patients. 
We excluded seven eyes from this series 
since preoperative visual acuities had not 
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been tested because the patients were 
too young (range, 3 to 5 years; average, 4 
years) (unpublished data). Of these seven 
eyes, four were amblyopic postopera- 
tively; the diagnoses were Marfan’s syn- 
drome (five eyes) and homocystinuria 
(two eyes). If we had included these eyes 
in our series, we would have found 
amblyopia in seven of 37 eyes (19%). 

Myopia had been noted preoperatively 
in many cases. In severely affected pa- 
tients the myopia often progressed dra- 
matically. In some cases increasingly 
unequal myopia resulted in anisometro- 
pia and amblyopia. 

In the one eye with pupillary block 
glaucoma, postoperative visual acuity was 
6/6 (20/20) after irrigation and aspiration 
with concurrent intravenous mannitol 
infusion. 

There were no anesthetic complica- 
tions in our series. 


SUMMARY 


We treated nontraumatic ectopia lentis 
with the irrigation and aspiration method 
in 30 children and the Keeler/SITE in- 
strument in three. Preoperative visual 
acuities were 6/21 (20/70) or worse in all 
patients; postoperatively, visual acuities 
improved in 29 of the 30 eyes and were 
6/18 (20/60) or better in 24 (80%). Ambly- 
opia was the major preoperative and 
postoperative complication. Results were 
also good in the three eyes in which we 
used the Keeler/SITE instrument. The 
prognosis for postoperative visual acuity 
in nontraumatic cases of ectopia lentis is 
good when either the irrigation and aspi- 
ration method or the Keeler/SITE instru- 
ment is used. 
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Fifty Years Ago This Month in THE JOURNAL 


Readers of the Journal and especially contributors to its columns 
will be interested in a recent analysis of the distribution of the 
Journal. This analysis was made in order to determine whether 
geographic factors, the location of medical centers or those famous 
in ophthalmology, or merely population determined this distribu- 
tion, and also in order to be able to say how broad a field was 
reached by those using the Journal as an advertising medium. 

The striking fact is that the number of subscribers varied almost 
directly with population. New York was first, Pennsylvania second, 
and Illinois third, very closely followed by California. Next came 
Ohio. Massachusetts was sixth, with Missouri only slightly behind. 
Then followed Minnesota, Texas, and Michigan, with almost equal 
numbers. No state was without representation. 

Another point of decided interest was that twenty percent of the 
subscribers lived outside of the United States. 


Lawrence T. Post, Subscribers and Advertising 
Am. J. Ophthalmol. 14:63, 1931 





NOTES, CASES AND INSTRUMENTS 


THE EXFOLIATION SYNDROME 
IN THE APHAKIC EYE 


WILLIAM C. CACCAMISE, M.D. 
Rochester, New York 


Sugar! recently reported two cases of 
exfoliation syndrome a number of years 
after cataract surgery. In 1975, Radian 
and Radian? of Romania described two 
patients with similar findings. I have 
treated a fifth patient with this rare 
condition. 


CASE REPORT 


A 65-year-old man was first exarnined on Dec. 9, 
1966. A slit-lamp examination with the pupils dilated 
disclosed nuclear and posterior subcapsular catarac- 
tous changes in both eyes. There was no evidence of 
exfoliative material in either eye. On Jan. 5, 1967, 
the patient underwent an uncomplicated intracapsu- 
lar cataract extraction with a peripheral iridectomy 
on the right eye. Three months later, his best 
corrected visual acuity was 6/6 (20/20). On May 1, 
1967, he underwent an operation with similar results 
on the left eye. 

From 1967 through 1977 he was re-examined 
approximately every three years. On each occasion 
there was no significant change in ocular status. On 
July 22, 1977, a slit-lamp examination with the pupils 
dilated disclosed no evidence of exfoliative material. 
Slit-lamp gonioscopy with the Goldmann lens 
showed the open angle typical of the aphakic state in 
both eyes. There was normal pigmentation of the 
posterior trabeculum. Indirect ophthalmoscopic ex- 
amination of the ora serrata disclosed no fundus 
abnormalities. Applanation tonometry demonstrated 
normal intraocular pressures of 16 to 18 mm Hg in 
each eye. 

On Sept. 5, 1980, the patient returned to the office 
for re-examination. He had no specific ocular or 
visual complaint. No change in visual acuity or 
refractive error was evident. However, there was a 
striking change in both eyes on slit-lamp examina- 
tion. The pupillary margin was laden with the scaly 
material typical of the exfoliation syndrome. The 
grayish flecks involved the entire circumference of 
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the pupillary margin. In the pupillary area, the 
vitreous face was densely impregnated with the same 
dandruff-like deposits. Slit-lamp gonioscopy dis- 
closed no change in the angle details. There was no . 
increase in the pigmentation of the posterior trabecu- 
lum. Results of an ophthalmoscopic examination 
were normal. Applanation tonometry again dem- 
onstrated normal intraocular pressures of 16 to 
18 mm Hg in each eye. 


DISCUSSION 


The exact source of the exfoliative 
material evident with the slit-lamp re- 
mains conjectural. Light and electron 
microscopic studies have been used to 
support conflicting opinions. The cases 
reported by Sugar! and by Radian and 
Radian,” along with the present case, 
conclusively indicate that there is at least 
one type of exfoliation syndrome in which 
the exfoliative material is not derived 
from the lens. 

However, this does not preclude the 
possibility of two other types of the same 
syndrome. In one type the lens may be 
solely responsible for the production of 
the exfoliative material. Electron micro- 
scopic studies? and reports’ of regression 
of the exfoliative material after intracap- 
sular cataract extraction have supported 
this concept. Conversely, there have 
been reports®® of an increase in the 
exfoliative material after intracapsular 
cataract extraction in an eye already 
manifesting the exfoliation syndrome. 

There may be a third type of exfoliation 
syndrome in which the lens and other 
intraocular structures both contribute to 
the production of the exfoliative material. 
To date there have been no studies 
conclusively supporting or refuting the 
existence of this third type. 


SUMMARY 


A 79-year-old man developed the 
classical signs of exfoliation syndrome bi- 
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laterally ten to 13 years after bilateral 
intracapsular cataract surgery. There is, 
therefore, at least one type of exfoliation 
syndrome where the lens does not pro- 
duce the exfoliative material. 
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OPHTHALMIC MINIATURE 


Although Teddie blazed away determinedly at the fauna of the 
Lower Hudson Valley (the Roosevelts had taken a summer house at 
Dobbs Ferry), he found, to his bewilderment, that he could not hit 
anything. Even more puzzling was the fact that his friends, using 
the same gun, seemed to be able to bag the invisible: they fired into 
the blue blur of the sky, or the green blur of the trees, whereupon 
specimens mysteriously dropped out of nowhere. The truth was 


slow to dawn on him. 


“One day they read aloud an advertisement in huge letters on a 
huge distant billboard, and I then realized that something was the 
matter, for not only was I unable to read the sign, but I could not 
even see the letters. I spoke of this to my father, and soon 
afterwards got my first pair of spectacles, which literally opened an 
entirely new world to me. I had no idea how beautiful the world was 


until I got those spectacles . . 


. while much of my clumsiness and 


awkwardness was doubtless due to general characteristics, a good 
deal of it was due to the fact that I could not see, and yet was wholly 


ignorant that I was not seeing.” 


Edmund Morris, The Rise of Theodore Roosevelt 


New York, Ballantine, 1979 
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SCRE INTO TT TE ESET TTT AAAA EAA 


YESTERDAY'S SOLUTIONS ARE 
TODAY'S PROBLEMS 


The much publicized report of the 
Graduate Medical Education National 
Advisory Committee (GMENAC) has 
again focused considerable attention on 
the future number of physicians and 
other aspects of the health-care system. 
Beginning in the late 1950s, it was assert- 
ed that the nation would face a substantial 
shortage of physicians, particularly gen- 
eral-care physicians. Consequently, the 
federal government intervened by appro- 
priating substantial amounts of federal 
funds to accelerate the production of 
physicians. This intervention has now 
created the latest “problem’—a surplus 
of physicians, some 15% by 1990 and 
almost 30% by the year 2000. Given the 
current emphasis on containment of 
health-care costs, some individuals con- 
tend that a surplus of physicians would 
further aggravate the rising cost of 
health-care services. This belief has been 
justified on the assumption that correc- 


tive market factors of supply and demand 
do not apply to medical services. 
Ophthalmology is one of the 18 special- 
ties and subspecialties which are project- 
ed to be in oversupply in the next de- 
cade. For certain areas of the country, this 
may accurately reflect the feeling of some 
ophthalmologists in practice; yet, at the 
same time, there are other areas where 
patients or potential patients would 
strongly disagree. As ophthalmology does 
serve as the primary medical-care spe- 
cialty for the visual system and is thus 
uniquely qualified to provide complete 
eye care (medical, surgical, and refrac- 
tive services), it is important to extend 
the availability and accessibility of oph- 
thalmologic services to all areas of the 
country. Although the Academy's prelim- 
inary data on the distribution of ophthal- 
mologists (which will be published in the 
coming months in “Ophthalmology ) in- 
dicate that ophthalmologists are consid- 
erably more dispersed than has been 
alleged, there are still areas which could 
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benefit from more ophthalmologic ser- 
vices. Among the 532 functional geo- 
graphic areas which the Academy has 
used to depict the distribution and availa- 
bility of ophthalmologists, only 32 areas 
(with a combined population of less than 
1% of the total population of the United 
States) are without convenient access to 
ophthalmologic services. However, there 
are another 53 areas which could be con- 
sidered “shortage areas” by GMENAC’s 
recommended criteria for this desig- 
nation.* These areas would require 
932 ophthalmologists more than the cur- 
rent number of approximately 11,500 
(excluding residents) to increase the 
availability of medical ocular-care ser- 
vices to a level just above the cut-off point 
for this “shortage area” designation, 

The suggestion that there would be few 
shortage areas if ophthalmologists were 
more evenly distributed is not necessarily 
justified. Although there are a number of 
areas for which the ratio of ophthalmolo- 
gists per 100,000 population is in excess 
of the average for the United States, this 
does not necessarily indicate that these 
areas are oversupplied. Rather, in many, 
if not most, of these areas, the demand 
for ophthalmologic services does require 
this many ophthalmologists, as shown by 
the volume of patient visits. 

There could, indeed, be a more appro- 
priate distribution of ophthalmologists; 
however, this should not be interpreted 
to mean that there should be an equal- 


*In volume 1 (p. 34) concerning “standards for 
designation of areas as adequately served or under- 
served, there is a recommendation that: “The 
minimum acceptable physician to population ratio for 
any area in the U.S. should be 50% of the require- 
ments estimated by GMENAC for each type of health 
service in the nation as a whole.” For ophthalmology, 
the requirements estimated by GMENAC for 1990 
would result in 4.8 ophthalmologists per 100,000 
population. Thus, any medically functional service 
area with a ratio of less than 2.4 ophthalmologists per 
100,000 would be designated as an ophthalmologic 
“shortage” area. 
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ized distribution, because the demo- 
graphic characteristics of the population 
being served, the residents’ use of oph- 
thalmologic services, and the productivi- 
ty of the physicians can markedly affect 
the number needed in a given area. 

It is important and appropriate to 
assess the future supply and require- 
ments for physicians, and GMENAC has 
provided an admirable beginning. But, it 
must be clearly understood, lest we re- 
peat the errors of the past, that both 
manpower supply and requirements are 
characteristics of a dynamic system and 
the estimation of these characteristics 
must be reassessed periodically with up- 
dated assumptions and data. The method- 
ology and the modeling depend upon the 
accuracy of those assumptions and data 
and can only be validated over time. The 
medical profession cannot and should not 
ignore the GMENAC results and recom- 
mendations, but neither medicine nor 
government should act in haste on the 
basis of this report. The process of more 
sophisticated manpower projections has 
begun, and now it is our task to continue 
this work to insure and improve health- 
care delivery in this country. 

BRUCE E. SPIVEY 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 84⁄2 x 1l-inch bond 
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uscript pages. 





An Ophthalmologist’s Reaction to His 
Own Intraocular Lens Implant 


Editor: 


Thank you for inviting me to write of 
my experience with an intraocular lens 
implantation. The results have been so 
good and I am so pleased with the 
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procedure and the skillful care I received 
from my surgeon friend, Richard Kratz, 
and from my partners that I am happy to 
comply. 

In 1952 an eminent ophthalmologist 
(later identified as Alan C. Woods), anon- 
ymously wrote a description of the vicissi- 
tudes, problems, and frustrations of 
aphakic vision (“The adjustment to apha- 
kia,” Am. J. Ophthalmol. 35:118, 1952). 
After undergoing an uncomplicated, rou- 
tine, bilateral cataract extraction, he 
described clearly and sensitively the diffi- 
culties associated with peripheral distor- 
tion, jack-in-the-box imagery, pincushion 
bowing, and other problems associated 
with anisometropic and aniseikonic am- 
blyopia. 

Insertion of an intraocular‘lens is not a 
small variation on the standard cataract 
operation, but a whole new concept of 
respecting the corneal endothelium, esti- 
mating the endothelial density with specu- 
lar microscopy, making ultrasound A-scan 
measurements of the globe to determine 
the appropriate strength of the lens, and 
taking keratometric readings at the op- 
erating table to govern the suturing. 

Some established ocular surgeons find 
it bothersome to relearn the subtle as- 
pects of extracapsular technique that 
have not been emphasized for many 
years. Until the advent of phacoemulsifi- 
cation, extracapsular surgery was more 
often unplanned than planned. Indeed, 
the unplanned extracapsular extraction 
often resulted in an eye with some of the 
cortex and posterior capsule retained in 
the upper pupillary space. We learned 
useful vitrectomy techniques to deal with 
the vitreous that sometimes appeared 
during the intracapsular operation. 

As an early microsurgeon, I observed 
and appraised intraocular surgery for five 
years in annual visits to Groningen and 
Terheuzen in the Netherlands. I was so 
impressed with the results and with the 
European patients’ acceptance of this 
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idea that I came home and began intraoc- 
ular lens implantations in 1974. Patients 
were delighted. Complications for the 
most part were easily resolved. Endless 
explanations concerning monocular apha- 
kia were almost completely eliminated. 
Eyes were quiet. Visual acuity was su- 
perb the day after surgery, and the thick 
cataract spectacle prescriptions vanished. 
The main problems arose in obtaining 
proper intraocular lenses from Europe 
and coping with the controversial, experi- 
mental aspects of this new procedure, not 
to mention the questions raised by skep- 
tical colleagues. When I began intraoc- 
ular lens surgery, I was convinced that 
this was the procedure I would follow if I 
developed a cataract and needed surgery 
myself. 

Through most of my professional life, I 
have had minimal myopic refraction with 
a —.50-diopter correction in each eye. In 
the mid-1960s, my left eye developed a 
cataract which was imbibing water. Visu- 
al acuity remained excellent, in the 6/9 to 
6/12 (20/30 to 20/40) range, but the myo- 
pia increased substantially. During a 
12-year period, a difference of 7 diopters 
gradually developed between the two 
eyes. I obtained fusional stereopsis when 
using the microscope by adjusting the 
ocular eyepiece on the left side to com- 
pensate for my increasing myopia. In the 
fall of 1979, the anisometropia became so 
marked that, even with a visual acuity of 
6/12 (20/40), I encountered difficulty in 
identifying the posterior capsule in extra- 
capsular lens extraction. 

In the fall of 1979, I decided that a 
cataract extraction with an intraocular 
lens insertion was required on my left 
eye. The surgery was necessary if I were 
to maintain my own surgical standards. 
The major question was whom I would 
ask to do the surgery. I decided to have 
the operation done by my old friend, 
Dick Kratz, whose innovative work I had 
observed and admired. But, like most 
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concerned patients, I found myself un- 
willing to make a firm commitment, and 
conflicts of one type or another kept 
interfering with decisive action. 

Immediately after Christmas, howev- 
er, I finally decided to go ahead and I 
telephoned California, where I reached 
Tom Mazzocco, Kratz’s associate. He 
responded with great warmth, tact, wis- 
dom, and reassurance. We scheduled the 
surgery for Jan. 2, 1980. We agreed that I 
would gather the operative surgical data 
because of the holiday timing. Repeated 
ultrascan measurements in my own office 
suggested that a 15-diopter intraocular 
lens was indicated rather than the expect- 
ed 18- to 19-diopter intraocular lens. 
Even though I was concerned that a 5- or 
6-diopter hyperopia might occur postop- 
eratively, I concurred with the Binkhorst 
formula findings. Specular microscopy 
estimation was good. Ocular tension was 
normal in both eyes. The entire ocular 
examination indicated no abnormality 
except for the lenticular myopia in the 
left eye. My friendly internist found no 
problem (except for sweating palms) that 
would preclude surgery. 

My personal reaction surprised me. 
Once I decided to have the surgery, I 
found myself disposed to cooperate to the 
utmost with my surgeon. I had little 
desire to discuss the type of lens, the 
procedure, intracapsular or extracapsu- 
lar, capsulotomy or not, or the type of 
intraocular lens to be used. 

As I boarded a Los Angeles-bound 
airplane on New Years Day, I felt I 
should not present any of my own opin- 
ions. As I contemplated the upcoming 
ordeal and began a little introspective 
soul-searching, I turned on my own 
brand of Transcendental Meditation to 
help control the gastric lepidoptera. 

From my side of the desk, the admis- 
sion ritual at the hospital seemed point- 
less and tedious. The hospital room with 
its familiar equipment seemed Spartan. 
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The angular metal hospital bed conspic- 
uously lacked a Linus blanket. I was 
reminded of the dictum that a physician 
should be hospitalized at least once a year 
in order to gain a more humane perspec- 
tive on his established practices and 
procedures. It seems entirely different 
when you are the patient and substituting 
bed occupancy for bedside omniscience. 

My anxiety was eased enormously by 
the unexpected and thoroughly welcome 
visit from my surgeon on the evening of 
New Years Day. The night passed easily 
with the aid of a nostrum given by a 
reassuring night nurse. 

In the morning my senses were dulled 
as I rolled down a hundred miles of 
corridor on my back, the ceiling lights 
flashing by.-I was greeted in a terse but 
friendly professional manner and was 
pleased that I was not preoccupied about 
my oxygen supply when they started to 
drape my face. 

As the operation progressed, I was 
even more grateful at not being asked to 
follow even simple directions. The lack of 
conversation and the smooth progress 
made my apprehensions disappear, and I 
began to lose track of the operating 
sequence that I thought I knew so well. I 
faintly heard in the background the 
tapocketa-pocketa noises of the equip- 
ment, but this was not bothersome. 
There was even a haziness about just 
when the dreaded retrobulbar injection 
was given. The operation ended with 
reassuring comments, and I spent the 
rest of the day counting my blessings and 
snoozing. 

The following morning, I was ecstatic 
to find that I could see very well indeed 
and that I had no discomfort, photopho- 
bia, or prickly sensations. The two eyes 
worked beautifully as a team with nearly 
equal visual acuity. | 

I learned that, not surprisingly, a 
Kratz-modified Shearing posterior cham- 
ber lens had been used, that a capsu- 
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lotomy had been done at the time of 
surgery, that a surgical keratometer had 
been used, and that the lens removed was 
spherical because of the water content. 
My surgeon agreed that I could leave the 
hospital immediately and fly home so that 
my partners could monitor my recovery. 

The healing process was uneventful. I 
had no glare, dazzle, or glitter phenome- 
na. My partners remarked that with this 
type of lens I was an easy patient to 
refract and that my peripheral fundus was 
easily observed. Visual acuity was 6/6 
(20/20) within one week with a minimal 
amount of mixed astigmatism. At the end 
of the second week, I felt so confident 
about my stereopsis that I did a penetrat- 
ing keratoplasty with good results. By the 
end of the third week I had returned to 
my normal surgical schedule. 

I believe that with all the exciting new 
developments in ophthalmology, an in- 
traocular lens will be the rule, rather 
than the exception, in cataract surgery. 
Certainly, all the problems encountered 
with conventional cataract surgery weigh 
heavily in favor of a competent intraocu- 
lar lens insertion. The management of 
extended-wear contact lenses, after cata- 
ract surgery, is costly in time, money, 
and understanding, and should not be 
undertaken lightly. 

Without correction, I enjoy binocular 
vision as keen as it was 15 years ago. Will 
I have an intraocular lens in my other eye 
if a cataract develops in it? No question 
about it. 

MALCOLM A. MCCANNEL, M.D. 
Minneapolis, Minnesota 


Ocular Involvement in Infectious 
Mononucleosis 


Editor: 


The finding of corneal involvement in a 
patient with infectious mononucleosis 
reported by M. Pinnolis, J. P. McCulley, 
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and J. D. Urman (“Nummular keratitis 
associated with infectious mononucleo- 
sis,” Am. J. Ophthalmol. 89:791, 1980) is 
similar to that in a patient whom we 
recently examined. 

This 16-year old girl had a five-day 
history of foreign-body sensation in her 
right eye associated with a mild fever and’ 
pharyngitis. She had no history of ocu- 
lar or systemic disease and was taking 
no medications. Visual acuity was 6/6 
(20/20) in both eyes. Slit-lamp examina- 
tion of the right cornea disclosed eight 
small stellate “microdendrites’ involving 
the central and peripheral cornea in all 
quadrants; they were composed of swol- 
len, opaque epithelial cells which stained 
with Bengal rose 1%. A moderate peri- 
limbal conjunctival hyperemia was pres- 
ent, and there were follicles in the 
inferior fornix. An ipsilateral preauricular 
lymph node was palpable. A physical 
examination showed splenomegaly. 

At the initial examination, conjunctival 
and tear samples for virus culture were 
taken with a sterile cotton-tipped applica- 
tor, inoculated directly into a plastic vial 
containing 2SP viral transport medium, 
and stored at — 180°C in a liquid nitrogen 
cannister. 

The patient was treated with topical 
acyclovir 3% ointment, five times daily. 
The corneal lesions healed within two 
days without any residual opacity. The 
follicular conjunctivitis resolved after 11 
days. 

Epstein-Barr virus was cultured from 
the conjunctival and tear samples. Serum 
antibody titer showed heterophil anti- 
body to be present; no antibody to human 
herpesvirus type 1l or 2 was detected. 

Our patient with clinical and serologic 
evidence of infectious mononucleosis 
had culture-proven Epstein-Barr virus 
keratoconjunctivitis, substantiating pre- 
vious reports based upon serologic data. 

The ocular disease rapidly resolved, 
but her examining physician later be- 
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came ill with spiking fever, myalgia, 
vesicular glossitis, and splenomegaly. 
Hematologic evaluation showed lympho- 
penia and a positive heterophil antibody 
test. Special care, including thorough 
hand-washing and avoidance of unneces- 
sary contact, should be taken when exam- 
‘ining any patient with a potentially infec- 
tious ocular disease. 
Kırk R. WILHELMUS, M.D. 
London, England 


Occlusion of the Central Retinal Vein 


Editor: 


In their article, “Long-term follow-up 
of occlusion of the central retinal vein in 
young adults?” (Am. J. Ophthalmol. 
90:190, 1980), I. A. Priluck, D. M. Rob- 
ertson, and R. W. Hollenhorst point out 
that the occlusion of the central retinal 
vein in young patients can be a visually 
damaging disease. I believe there are a 
few problems with their paper. 

The authors referred to some anoma- 
lous vessels on the optic disk and stated 
that they were most probably “collateral 
shunt vessels.” This is something of a 
misnomer. Pre-existing vascular chan- 
nels, which compensate for an occlusion 
in the adjacent area by detouring blood 
flow, should be called collaterals,! not 
shunts. Shunts are arteriovenous inter- 
connections which avoid the capillary bed 
and in which there is rapid flow.? The 
large vascular channels seen on the optic 
nerve head after central retinal vein 
occlusion are retinal-venous to ciliary- 
venous connections known as collaterals.? 
Collaterals detour blood flow from the 
retinal circulation, around the occlusion, 
into the choroidal circulation via optic 
disk capillaries which become dilated. 
These are not shunt vessels. 

It has been my experience that the 
main cause of an acute decrease in visual 
acuity in central retinal vein occlusion in 
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young patients is cystoid macular edema. 
The decreased visual acuity can be secon- 
dary to nonperfusion, as the authors have 
pointed out, but this is a much more 
unusual abnormality. Cystoid macular 
edema is readily seen by slit-lamp exami- 
nation and can be confirmed by fluoresce- 
in angiography. 

Cystoid macular edema can result in 
various changes of the pigment epitheli- 
um. When severe cystoid macular edema 
is present, edema fluid in the confines of 
the retinal tissue spills over beneath the 
sensory retina (between the rods and 
cones and pigment epithelium), thus 
irritating the pigment epithelium. When 
the presence of this fluid becomes chron- 
ic, the pigment epithelium can be irre- 
versibly damaged, thus accounting for 
the “macular mottling” noted by the 
authors. Similarly, chronic cystoid macu- 
lar edema can lead to macular hole forma- 
tion, also causing an irreversible decrease 
in visual acuity.’ 

Additionally, although the authors 
dealt with the natural progression of 
central retinal vein occlusion in young 
patients, thev did not mention treatment. 
In my experience, in most cases of central 
retinal vein occlusion in young patients, 
the cystoid macular edema can be less- 
ened or even totally resolved with sys- 
temic corticosteroids. The condition of 
central retinal vein occlusion seems to be 
an inflammatory one,* and seems to be 
self-limiting, lasting anywhere from a few 
months to up to two years (perhaps 
more). Corticosteroids can keep the dis- 
ease relatively quiescent in most cases, 
and can protect the macula from irrevers- 
ible changes., 

HOWARD SCHATZ, M.D. 

San Francisco, California 
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Reply 


We appreciate Dr. Schatz bringing a 
point of semantics to our attention. The 
anomalous vessels we described appear 
to be collateral vessels which function to 
shunt (verb) or divert blood to an alter- 
nate route. We propose that this shunting 
is via anomalous optic disk capillaries that 
serve as collaterals. 

Our findings concur with Dr. Schatz’s 
observation that cystoid maculopathy is a 
major cause of decreased visual acuity in 
young individuals with occlusion of the 
central retinal vein. Our retrospective 
study involved a relatively small number 
of patients who were not managed by a 
definitive treatment protocol. We were 
unable to provide statistical conclusions 
about final visual acuity with respect to 
the use of warfarin, corticosteroids, or 
other agents. A controlled double- 
masked prospective study is needed to 
confirm Dr. Schatz’s observation that sys- 
temic corticosteroids lessen the severity of 
cystoid maculopathy associated with occlu- 
sion of the central retinal vein. 

IRA A. PRILUCK, M.D. 

Dennis M. ROBERTSON, M.D. 
ROBERT W. HOLLENHORST, M.D. 
Rochester, Minnesota 


Extended-Wear Contact Lenses After 
Corneal Grafts 


Editor: 


In his article, “The effect of extended- 
wear aphakic hydrophilic contact lenses 


CORRESPONDENCE 


119 


after penetrating keratoplasty” (Am. J. 
Ophthalmol. 90:331, 1980), M. A. Lemp 
elucidated a significant problem that 
should be given serious consideration. 

Six aphakic keratoplasty patients whom 
I fitted with hydrophilic contact lenses 
(Hydrocurve Il-55) at various intervals 
after keratoplasty developed superficial 
vascularization of the cornea and mild 
stromal edema. One patient spontane- 
ously developed an endothelial graft re- 
jection; another patient developed a 
small Staphylococcus aureus corneal ul- 
cer and the inflammation touched off an 
endothelial graft rejection. 

In 90 patients with simple surgical 
aphakia whom I fitted with extended- 
wear Hydrocurve Il-55 and Hydrocurve 
II contact lenses there was less vascular- 
ization and stromal edema than in these 
post-keratoplasty patients. 

The grafted cornea appears to respond 
poorly to extended-wear hydrophilic con- 
tact lenses and I strongly agree with Dr. 
Lemp that “alternative methods of cor- 
recting visual acuity be considered in 
patients with aphakia who have received 
corneal grafts.” 

JOHN J. PURCELL, JR., M.D. 
St. Louis, Missouri 


Reply 


Editor: 

I was very interested in Dr. Purcell’s 
letter relating problems he experienced 
in post-keratoplasty patients fitted with 
extended-wear hydrophilic lenses. This 
confirmation of my finding further 
strengthens the caution which I urged for 
clinicians in fitting extended-wear lenses 
in patients with grafts. 

It should be remembered that currently 
available extended-wear lenses with a high 
water content, that is, 70% to 80%, can 
provide minimal oxygen requirements for 
normal corneal epithelium. Contact lenses 
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with a lower water content, that is, 55% 
(such as those fitted by Dr. Purcell) would 
be expected to provide even less oxygen. 
These lenses do not allow for ideal oxygen 
conditions for the corneal epithelium but 
merely minimal needs in the normal cor- 
nea. The grafted cornea probably has a 
different metabolism with different oxygen 
needs. Moreover, there is relatively little 
exchange of tears beneath a hydrophilic 
contact lens. This suggests that a possible 
build-up of metabolic products beneath the 
lens may further add to corneal damage in 
these patients. 
My thanks to Dr. Purcell for sharing his 
experiences with us. 
MICHAEL A. LEMP, M.D. 
Washington, D.C. 


HLA Antigens in Diabetic Retinopathy 


Editor: 


We were most interested in the excel- 
lent study, “Histocompatibility antigen 
frequencies in diabetic retinopathy” 
(Am. J. Ophthalmol. 90:148, 1980), by J. 
Barbosa, R. C. Ramsay, W. H. Knob- 
loch, H. L. Cantrill, H. Noreen, R. 
King, and E. Yunis. Their main observa- 
tion was a significant positive association 
between HLA-B15 and proliferative dia- 
betic retinopathy. 

We reported identical findings at the 
Tenth Congress of the International 
Diabetes Federation in 1979.! In addition 
to the HLA-A, -B and -C antigens, we 
tested the HRL-DR determinants, which 
are known to be primarily associated with 
insulin-dependent diabetes. Both under 
normal conditions and in type I diabetes, 
HLA-DR4 is genetically linked to HLA- 
B15. In contrast to patients with nonpro- 
liferative retinopathy, however, patients 
with proliferative diabetic retinopathy 
had a stronger association with HLA-DR4 
than with HLA-B15. The relative risk for 
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developing proliferative retinopathy was 

1.3 in HLA-B15-positive and 2.6 in HLA- 

DR4-positive diabetic patients. Detailed 
results of this study are in press.? 

JORG BERTRAMS, M.D. 

Essen, West Germany 

MANFRED SPITZNAS, M.D. 

Los Angeles, California 
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Reply 


Editor: 

We are glad that Drs. Bertrams and 
Spitznas found an association between 
proliferative retinopathy and HLA anti- 
gen, a result compatible with our find- 
ings. Schernthaner and associates! have 
also reported an association between 
HLA-DR4 and proliferative retinopathy. 
These independent confirmations make 
sampling bias less likely. Thus, three 
independent groups have now shown 
data suggesting a genetic contribution to 
severe retinopathy. 

Since the relative risks mentioned by 
Bertrams and Spitznas are low, it would 
be interesting to know if stratification of 
their patients in a way similar to that we 
performed would increase the strength of 
the association as it did in our study. As 
we have mentioned previously,’ several 
published reports suggest a higher fre- 
quency of HLA-B15 in patients with 
proliferative retinopathy, but failure to 
stratify patients by age at diagnosis may 
have led to the inability to detect an 
association. 

JOSE BARBERA, M.D. 
ROBERT C. Ramsay, M.D. 
Minneapolis, Minnesota 
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Organic Nitrates in Glaucoma 


Editor: 

The article by A. J. S. Wizemann and 
V. Wizemann, entitled “Organic nitrate 
therapy in glaucoma” (Am. J. Ophthal- 
mol. 90:106, 1980), is an interesting and 
hopeful one. The results of treatment 
with nitroglycerine and isosorbide dini- 
trate appear impressive, casting organic 
nitrates in a favorable light. 

It is interesting to note that both 
glycerine and isosorbide are hyperosmot- 
ic agents with well-known modes of 
action. Perhaps the reason these two 
agents appear to be useful is not their 
action as organic nitrates, but their estab- 
lished action as hyperosmotics. 

The use of isosorbide in Sequels form is 
a more convenient mode of therapy than 
the 50% solution previously suggested 
and may represent a suitable alternative 
to other hyperosmotics that are tolerated 
less well. Only time will tell. 

ARNOLD S. Prywes, M.D. 
Bethpage, New York 


Reply 


Editor: 

The well-established pressure-lower- 
ing effects of isosorbide and glycerol are 
caused by their action as hyperosmotics 
when used in high concentrations. !® 
As Buckley and Shields* commented, the 
similarity between the generic names of 
isosorbide and isorbide dinitrate may 
imply that organic nitrates have hyper- 

= osmotic properties. 
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However, the osmolarity of the nitro- 
glycerine solution used in our study was 
iso-osmolar to serum (295 + 5 mOsm/ 
liter). One tablet containing 40 mg of 
isosorbide dinitrate weighs approxi- 
mately 280 mg. 

Osmotic diuresis was not induced by. 
either intravenously or orally adminis- 
tered organic nitrates. We conclude, 
therefore, that doses of organic nitrates 
similar to those used in angina pectoris or 
congestive heart failure do not act as 
hyperosmotics. The effect of organic ni- 
trates on intraocular tension appears to 
be caused by a marked vasodilatation of 
retinal and choroidal vessels.° 

ANGELIKA J. $. WIZEMANN, M.D. 
VOLKER WIZEMANN, M.D. 
Giessen, Germany 
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The History of Wills Eye Hospital. By 
William Tasman. New York, Harper 
and Row Publishers, Inc., 1980. Hard- 
cover, 135 pages, index, 45 black and 
white figures. $12.50 


There is a theory of human behavior 
which states that one special characteris- 
tic of humans is the constant search for 
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connection. When we are young, these 
connections tend to be horizontal and we 
relate to people in our geographic or 
vocational community. As we get older, 
these connections spread and we realize 
that connections can be vertical as well as 
horizontal. 

' At this point, people begin to dig into 
archives to find out about their ancestors. 
This idea appears to hold true in ophthal- 
mology, and more and more of us are now 
busy delving into the origins of our 
specialty. Even a superficial historical 
review shows that the Wills Eye Hospital 
appeared very early in the story of Ameri- 
can ophthalmology. 

Although a history of the Wills Eye 
Hospital was published in 1931, it is 
appropriate to have this new book pub- 
lished in the year the latest, the largest, 
and the most magnificent of the three 
Wills Eye Hospitals was opened. This 
slim volume will obviously interest pri- 
marily the alumni of the institution but 
others will also find a great deal to 
interest them. For example, I found the 
relationship of the Wills Eye Hospital to 
the arts intriguing. The celebrated Max- 
field Parrish, for example, was the great- 
nephew of one of the first four surgeons 
at Wills Eye Hospital, Isaac Parrish, who 
is credited with performing the first 
cataract operation. Rebecca Gratz, the 
model for Rebecca in Walter Scott's 
“Ivanhoe” was the aunt of Isaac Hayes, 
another of the first four surgeons appoint- 
ed. John Singer Sargent, the famous 
painter, was the son of FitzWilliam Sar- 
gent, a not-so-well-known eye surgeon at 
Wills in the 1850s. 

Interesting though these items may be, 
the chiefs who have guided the hospital 
through the 150 years or so of its exis- 
tence are obviously more important. 
These men, up to and including the 
current chief, Thomas Duane, were re- 
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markable men. Duane has found time not 
only to build a magnificent eye center but 
also to edit this country’s most widely 
consulted clinical textbook of ophthal- 
mology. 

I was surprised to learn that Wills was 
not always the outstanding research insti- 
tute that it now is. There was practically 
no research done at Wills until the 1940s 
when, to quote the authors, “Research at 
Wills Eye Hospital was achieved almost 
single-handedly by Irving Leopold.” It is 
fascinating to read the program of the 
first clinical conference of 1949 and to see 
Dr. Leopold's name on that program. He 
has probably contributed to every pro- 
gram since then and is the only person on 
that original list who is still active in 
research today. 

The book closes with pictures of the 
new Wills Eye Hospital, an impressive 
structure as I can attest from a personal 
tour of the facilities. This single institu- 
tion devoted to diseases of the eye is 
larger than many general hospitals and a 
brief review of the associates listed at the 
end of this volume will give some idea of 
its size. There are over 300 people on the 
staff and Wills has trained more than 500 
residents and approximately 150 fellows. 
What is most noteworthy is that Wills has 
been able to deal in these large numbers 
without sacrificing quality. This is a re- 
markable achievement. 

DAVID SHOCH 


Retrolental Fibroplasia. A Modern Para- 
ble. By William A. Silverman. New 
York, Grune and Stratton, Inc., 1980. 
Hardcover, 246 pages, index, 418 black 
and white figures. $23.50 


Dr. Silverman worked in the prema- 
ture nursery at the Columbia Presbyteri- 
an Medical Center during the years when 
retrolental fibroplasia was common. He 
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has written an interesting account of this 
period. He corresponded with many of 
the pediatricians and ophthalmologists 
who worked actively on the problem and 
uses quotations from them in the form of 
letters, tape recordings, and telephone 
conversations. 

Silverman has annotated the original 
description of retrolental fibroplasia by 
Drs. Chandler, Verhoeff, and Terry in 
Boston and the notes made by Dr. Stew- 
art H. Clifford. He discusses the identifi- 
cation of this condition by Owens and 
Owens and the early theories that prema- 
ture exposure to light, vitamin E defi- 
ciency, and adrenal cortical hormone 
insufficiency caused retrolental fibropla- 
sia. Silverman describes the period of the 
early 1950s when excess oxygen was 
proven to be the principal cause of retro- 
lental fibroplasia, and shows how this 
finding affected oxygen treatment prac- 
tices in nurseries throughout the world. 

Silverman describes the oxygen treat- 
ment practices in this country from the 
beginning of the century to the introduc- 
tion in the 1940s of methods of delivering 
oxygen more efficiently to the premature 
infant. He cites the observation that 
normal premature infants have a “period- 
ic” irregular pattern of respiration when 
breathing air compared with more regu- 
lar respirations when breathing oxygen. 
This influenced pediatricians to believe 
that added oxygen therapy would be 
beneficial. The observation that prema- 
ture infants could be in a state of “sub- 
cyanotic anoxia” (oxygen-lack without the 
sign of blue skin color), was another key 
factor prompting the change in oxygen 
practices in the late 1940s. The author 
describes what happened after oxygen 
was incriminated and points out the 
confusion that resulted from many pedia- 
tricians assuming that oxygen administra- 
tion at concentrations of less than 40% 
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did not harm the retina. In the 1960s 
reports appeared concerning excessive 
restriction of oxvgen, because of condi- 
tions such as brain damage and the in- 
creased incidence of hyaline membrane 
disease; it was also in this period that the 
severe oxygen deprivation of the infant 
with idiopathic respiratory distress syn- 
drome was proven. 

A considerable portion of the remain- 
der of the text discusses other practices in 
the premature nursery, including the use 
of nebulized mist and antibiotics. A use- 
ful appendix is included. Silverman pro- 
vides a general overview of the medical 
community's willingness to accept obser- 
vations and reports without critical evalu- 
ation, and discusses the ethics of con- 
trolled clinical trials. 

This book should interest investigators 
interested in the history of retrolental 
fibroplasia and in the lessons learned 
from this disorder. 

ARNALL PATZ 


Visual Optics and Refraction. A Clinical 
Approach. By David D. Michaels. St. 
Louis, C. V. Mosby Co., 1980. Hard- 
cover, 743 pages, bibliographies, index, 
383 black and white figures. $59.50 


This long book is divided into three 
sections: basics, technique, and manage- 
ment. 

The first section covers visual optics 
and visual physiology. It is well-written, 
lucid, and reasonably concise. It is direct- 
ed to the clinician, not overburdened 
with mathematics, and many chapters 
include a discussion of clinical applica- 
tions. It is full of information that will 
delight the clinician and teach the neo- 
phyvte. 

The section on technique opens with a 
chapter entitled “Principles of Refrac- 
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tion.” One wonders, however, why this 
section includes such subjects as dyslex- 
ia, the prevalence of visual impairment, 
and medicolegal considerations. 

The second chapter in this section, 
called “Symptoms,” covers the art of 
history-taking and the clinical features of 
acute visual loss with and without pain, 
progressive loss of visual acuity, and 
ocular and orbital pain. Other clinical 
conditions, such as diplopia, photopho- 
bia, blepharospasm, itching, dryness, 
vertigo, and dizziness, are also discussed. 

There is an excellent chapter on visual 
acuity that points out the inadequacy of 
our clinical methods of determining visu- 
al acuity, particularly visual acuity at 
near. 

There are chapters on basic pharmacol- 
ogy and the techniques of the general 
ocular examination, including ophthal- 
moscopy, electroretinography, electro- 
oculography, and electromyography. 
None of these, however, have any direct 
relationship to refraction or to the deter- 
mination of the refractive error. 

The chapters on retinoscopy and sub- 
jective techniques are excellent. I partic- 
ularly enjoyed the chapter on subjective 
testing, but I am not sure that my resi- 
dents would get the same pleasure from 
it. The optical principles of determining 
strength of cylinder with the cross cylin- 
der are adequately and clearly stated. 
The principles of determining axis of 
cylinder with the cross cylinder, a subject 
which very few examinees at the Ameri- 
can Board examinations understand, is 
covered less well. 

A lengthy chapter on vision in children 
contains little that is relevant to the 
subject of visual optics or refraction. 

The third section on the management 
of refractive errors is complete and con- 
tains little material that is not to the 
point. 
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There is an extensive bibliography at 
the end of each chapter, which shows 
the depth of research involved. It would 
help the reader who wished to check 
out specific points by additional read- 
ing if specific references were cited in 
the text. 

This is a well-done book full of useful 
information and I found little with which 
to disagree. Because Michaels includes so 
much information that is not directly 
related to the subject announced in the 
title, perhaps he should consider chang- 
ing the title to reflect this. 

DANIEL SNYDACKER 


The Demography of Blindness Through- 
out the World. By Hyman Goldstein. 
New York, American Foundation for the 
Blind, Inc., 1980. Paperbound, 324 
pages, references, 38 tables. $10 


With his considerable experience and 
long-standing interest in blindness, Dr. 
Goldstein has produced a detailed de- 
scription of the various methods by which 
data on blindness can be collected, and 
the limitations inherent in each. Differ- 
ences in technique, lack of standardiza- 
tion, and absence of any universally ac- 
cepted definition of blindness make 
quantitative comparisons of blindness 
rates between countries all but impossi- 
ble. Goldstein points out that in a 1966 
review the World Health Organization 
reported 65 different definitions of blind- 
ness in member countries. 

In contrast with the section on method- 
ology, the discussion of available data is 
less uniform. Goldstein presents an ex- 
haustive 60-page description of data for 
the United States, primarily material 
published from the Model Reporting 
Area. The chapter that follows, however, 
treats data from the rest of the world, 
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including England and Western Europe, 
in 19 pages. The appendix contains a 
detailed description of an Egyptian blind- 
ness registration project Goldstein con- 
ducted with Professor Said in the mid- 
1960s. 

This book should prove useful to any- 
one interested in statistics on blind- 
ness and their collection and interpreta- 
tion. 

ALFRED SOMMER 


Herpetic Infections of Man. By Miro 
Juretié. Hanover, University Press of 
New England, 1980. Hardcover, 202 
pages, bibliography, subject index, au- 
thor index, addendum, bibliography to 
addendum, 15 black and white figures. 
$13.50 


Because of the increasing incidence of 
herpes simplex viral diseases in the gen- 
eral population, physicians in almost 
every specialty find themselves faced 
with diagnosing and managing these in- 
fections with greater frequency. Dr. 
Juretić has put together an excellent 
clinical review of much of our past and 
present knowledge of the many diseases 
caused by this organism. 

While his own interest is in primary 
infections, this book covers in detail both 
primary and recurrent forms of disease. 
The first two chapters review the epide- 
miology and immunology of herpetic 
disease. The following chapters concern 
specific clinical entities, including ocular 
disease, genital, neonatal, and dissemi- 
nated infections, the immunologically 
compromised patient, central nervous 
system herpes, traumatic infections, hep- 
atitis, and the association of this virus 
with carcinoma, neuropsychiatric disor- 
ders, and erythema multiforme. Each 
chapter discusses mechanisms of disease, 
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clinical findings and course, diagnostic 
tests, prophylaxis and, if available, treat- 
ment. 

The first 135 pages, which review 
reports published before and during the 
early 1970s, are particularly strong. An 
extensive bibliography (85 pages) and 
subject and author indices for this period 
follow. Next, there is a six-page adden- 
dum, in smaller print, that informs the 
reader of new developments and changes 
in therapy up to 1979. This includes 
almost all the new antiviral agents such as 
acyclovir, adenine arabinoside, trifluoro- 
thymidine, and phosphonoacetic acid as 
well as vaccines, interferon, solvents, and 
dye-light therapies. This is accompanied 
by a seven-page bibliography. It is com- 
plete, but I found at least one misref- 
erence. 

The book is well-written and will in- 
form readers about many areas of herpet- 
ic disease that may be unfamiliar to them 
but which are unquestionably important 
to our understanding and management of 
ocular infections. I recommend it to 
medical students, residents, and practic- 
ing physicians as an excellent source of 
information on this important clinical 
problem. 

DEBORAH PAVAN-LANGSTON 


Contact Lenses. A Handbook for Patients. 
By H.-W. Roth and M. Roth-Wittig. 
Translated by D. L. MacKeen. Hagers- 
town, Harper and Row, Publishers, 
1980. Paperbound, 75 pages, index, 32 
black and white figures. $7.95 


This short book offers advice to those 
who wear contact lenses. It is a collec- 
tion of answers to the countless questions 
asked by patients. It is in easy-to-read 
English and is well written. D. L. 
MacKeen is to be congratulated on his 
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translation of this book which was origi- 
nally in German. 

The book is divided into nine sections. 
Among the topics covered are how the 
eye sees, the different ways of correcting 
refractive errors, who can wear contact 
lenses, how contact lenses are fitted, how 
to take care of contact lenses, and possi- 
ble complications of contact-lens wear. 
There is a strong section on special 
questions and problems. The book also 
includes a glossary of terms and tables 
with maintenance products for both soft 
and hard contact lenses. 

This book will be useful in the waiting 
rooms of all those who fit contact lenses. 

MATHEA R. ALLANSMITH 


Computer Assisted Eye Examination. 
Background and Prospects. By Elwin 
Marg, Arthur G. Bennett, Maxwell M. 
Lang, and Robert D. Reinecke. San 
Francisco, San Francisco Press, Inc., 
1980. Hardcover, 146 pages, author 
index, subject index, 2 appendices, 5 
tables, 34 black and white figures, 12 
black and white plates. $10 


This book describes the authors’ expe- 
rience with computers in a clinical set- 
ting. The tone of the book is set in the 
introduction where Marg states, “It is the 
general vision practitioner rather than a 
contact-lens specialist or the eye surgeon 
who can be aided materially by comput- 
ers at this time.” 

The first chapter reviews the optomet- 
ric examination and explains how a com- 
puter can be used in some of these steps. 
Some floor plans for optometric and 
ophthalmic offices using computers are 
suggested. The second chapter, entitled 

“A Historic Review of Optometric Princi- 
ples and Techniques,” discusses geomet- 
ric optics, the assessment of visual acuity, 
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subjective refraction, astigmatism, and 
automatic refraction. The third chapter 
discusses optical systems for the refrac- 
tive examination of the eye. A variety of 
trial frames and other measurement de- 
vices are illustrated. The discussion even 
includes astronomical telescopes and how 
they were modified to serve as optome- 
ters. The chapter ends by discussing 
several of the popular automated refrac- 
tors. 

The fourth chapter considers compu- 
ter-assisted case histories and gives de- 
tails about a system involving a Digital 
Equipment Corporation PDP-8 comput- 
er and a yes/no/doubtful decision tree. 
This system works but may not be cost 
effective. The fifth chapter deals with 
modular ocular examinations and history- 
taking, visual acuity and stereopsis, visu- 
al fields, refraction, and intraocular pres- 
sure measurements. 

The final chapters are concerned with 
computer-assisted refraction, including 
the application of computers for subjec- 
tive refraction and objective refraction 
with visual-evoked responses. 

This book will interest those studying 
the history and art of refraction and those 
who are engaged in research involving 
computers in optometry. 

KARL J. FRITZ 


Neuro-Ophthalmology. Volume X. In 
Memory of Dr. Frank B. Walsh. Edited 
by Joel S. Glaser. St. Louis, C. V. Mosby 
Co., 1980. Hardcover, 242 pages, 
memorial to Dr. Frank B. Walsh, index, 
70 black and white figures. $45 


This volume is in memory of Dr. Frank 
B. Walsh. It leads off with four charming 
Y Aap notes concerning Walsh’s in- 
terest in neuro-ophthalmology, neurolo- 
gy, neurosurgery, pathology, and base- 
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ball. There are affectionate momentos of 
this many-sided man with his gift for 
friendship, his remarkable clinical abili- 
ty, and his high intelligence and wisdom 
that created a new specialty. He stimu- 
lated some of the best minds in medicine, 
and many continue his neuro-ophthalmic 
traditions. 

Additionally, Charles Snyder provides 
a biographic note on Harvey Cushing and 
his transfer to Yale after he became 
emeritus professor at Harvard at 63 years 
of age. This gives quite a different picture 
than the one described in Fulton’s 1946 
biography. 

The remainder of the book consists of 
reviews of various topics. These annual 
volumes become increasingly valuable. 
They provide discussions and reviews of 
material that would often be considered 
unsuitable for a medical journal inas- 
much as many of them are reviews and 
editorializing. I congratulate Joel Glaser 
on bringing together such an inter- 
esting volume and preparing it so meticu- 
lously. 

FRANK W. NEWELL 


SYMPOSIA 


Recent Advances on the Lacrimal System. 
Edited by Mitsuhiro Yamaguchi. Asahi, 
Japan, Asahi Evening News, 1980. 
Hardcover, preface, profiles of contrib- 
utors, addendum, 146 black and white 
figures, 62 color figures. 


Jones, I. S.: Surgical considerations in the man- 
agement of lacrimal gland tumors 


KIKKAWA, T., AND AKAGI, Y.: Sympathetic inner- 
vation and its physiological function in rabbit lacri- 


mal gland 


KoRCHMAROS, L, Szalay, E., Fopor, M., AND 
FEpAK, L.: Probable etiology of the non-opened 
lacrimal pathway 


Korcumaros, L, SzaLay, E., Fopor, M., AND 
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JABLONSzky, E.: Spontaneous opening rate of 
congenitally blocked nasolacrimal ducts 


Rapnot, M.: Scanning electron microscopy (SEM) 
of the lacrimal sac 


WERB, A.: A clinical approach to lacrimal prob- 


lems 


DEL CASTILLO, J. M.: On the gravity as one of the. 
impelling forces of lacrimal flow 


Jones, L. T.: Conjunctive dacryocystorhinostomy 


WEIL, B.: The Lester Jones operation. Conjunt- 
tive dacryocystorhinostomy with permanent pros- 
thesis 

Pico, G.: 


lus 


Repair of the freshly lacerated canalicu- 


BEepROSSIAN, R. H.: Silicone intubation of the 
lacrimal drainage system 


CALLAHAN, M. A: Repair of lacerated canalic- 
uli—Quickert’s silicone intubation technique with 
microsurgical anastomosis 


FASANELLA, R. M.: Common canaliculus or inter- 
nal common punctum problems with lacrimal sac 
problems 


Pico, G.: Technique of dacryocystorhinostomy 
WERB, A.: The standard dacryocystorhinostomy 


Wania, J.H: A new technique for canaliculo 
dacryocysterhinostomy 


YAMAZAKI, M.: Dacryocystorhinostomy—Statis- 
tical observation of over 500 cases 


ODEH-NASRALA, N.: Dacryocystoplasty. Another 
approach to the obstruction of the nasolacrimal duct 


CHANDRA, D. B., anp Swarup, D.: Further ob- 
servations on re-establishment of lacrimal drainage 
in unusual cases 


MIYAKE, M.: Reconstruction of the lacrimal pas- 
sage by the intubation method 


Jain, $. C., SRIVASTAVA, S. P., AND SAINT, V.K: 
Intubation of the sac and nasolacrimal duct in 
chronic dacryocystitis by a specially designed poly- 
thene tube 


NAGASHIMA, K.: Retrograde silicone intubation of 
the nasolacrimal duct in children 


SuTaria, S. N.: Silastic “nathni’ in recanalisation 
of the lacrimal passages 


HAMARNE, N.: Some modern methods in lacrimal 


system surgery 


Verrs, E. R.: Failures following nasolacrimal op- 
erations and procedures. Cases and corrections 
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REINECKE, R. D.: Complications of silicone lacri- 
mal tubes for conjunctive dacryocystorhinostomy 


MILDER, B.: Complications of lacrimal surgery 


YAMAGUCHI, M.: A stroll in the lacrimal field— 
Instead of summarization 


Current Topics in Eye Research. Edited 
by Jose A. Zadunaisky and Hugh Dav- 
son. New York, Academic Press, Inc., 
Publishers, 1980. Hardcover, 336 pages, 
preface, index, 718 black and white 
figures. $35 


Praticorsky, J.: Intracellular ions, protein me- 
tabolism, and cataract formation 


CHURCH, R. L.: Cell hybrids in ocular tissues 


VARMA, S, D: Aldose reductase and the etiology 
of diabetic cataracts 
LAING, R. A: Specular microscopy of the cornea 
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COPELAND, D. E.: Functional vascularization of 


the teleost eye 


SIVAK, J. G: Accommodation in vertebrates. A 

contemporary survey 

Advances in Ophthalmology. Volume 41. 
Edited by E. B. Streiff. Basel, S. Kar- 
ger AG Publishers, 1980. Hardcover, 
216 pages, index, 11 tables, 57 black 
and white figures. $96 


D'Eprnay, S. L.: 


SCHLEUSSNER, E., AND HEMPELMANN, G.: Anäs- 
thesiologische Gesichtspunkte bei intraokularen 
Eingriffen unter Berücksichtigung der Implantation 
intraokularer Linsen 


Kongenitales Glaukom 


DISMUSKES, K.: Recommended standard proce- 
dures for the clinical measurement and specifica- 
tions of visual acuity 


ATWELL, C.: Workshop on the role of psychophys- 
ics and physiological optics in ophthalmic diagnosis 
and patient evaluation 


ie 
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EDITED BY DAVID SHOCH, M.D. 


Acta Neurologica Scandinavica 


BRAIN STEM AUDITORY AND VISUAL 
EVOKED POTENTIALS IN MULTIPLE SCLE- 
ROSIS. Kjaer, M. (Dept. Neurol., Århus 
Kommunehospital, Arhus, Denmark). 
Acta Neurol. Scand. 62:14, 1980. 


The diagnostic value of the checkerboard 
pattern-reversal visual evoked potential 
(VEP) and the random, low rate stimulated 
brain stem auditory evoked potential was 
compared in 99 patients with established or 
suspected multiple sclerosis. In normal sub- 
jects examined by both techniques no abnor- 
mal recordings were found. In 49 patients 
with definite multiple sclerosis an incidence 
of abnormality was found in 100% of VEP and 
in 84% of brain stem auditory evoked poten- 
tial recordings. In 50 patients with probable 
or possible multiple sclerosis an abnormal 
VEP was found in 70% and an abnormal brain 
stem auditory evoked potential in 50%. When 
the two examinations were combined, the 
diagnostic yield increased to 100% and 80%, 
respectively. Twenty-two patients had only 
spinal symptoms; in these the VEP gave 73%, 
the brain stem auditory evoked potential 55% 
and the combination 82% abnormalities. The 
combination of the two techniques was found 
useful for demonstrating demyelinating le- 
sions in the central nervous system, the 
diagnostic value being greatest when these 
lesions were clinically silent. (4 tables, 14 
references)—Author 's abstract 


Annals of Neurology 


BLINDNESS FOLLOWING TENTORIAL HER- 
NIATION. Keane, J. R. (Dept. Neurol., 
Univ. Southern California Med. Ctr., 
Los Angeles, Calif.). Ann. Neurol. 
8:186, 1980. 

In seven patients, permanent bilateral visu- 
al loss was the chief neurological residual 
following relief of tentorial herniation. The 


causes of herniation were unilateral subdural 
hematoma in three patients and bilateral 


subdural hematomas, bilateral subdural em- 
pyemas, traumatic intracerebral hematoma’, 
and postoperative infarction in one patient 
each. Three patients, including two with 
occipital infarction documented by computed 
tomographic scan, developed optic atrophy, 
indicating that both pregeniculate visual path- 
way damage and posterior cerebral artery 
compression occurred. Increasing availability 
of computed tomographic scanning should 
help eliminate this rare cause of blindness by 
facilitating earlier diagnosis of supratentorial 
masses. (5 figures, 2 tables, 20 references 
Author's abstract 





Archives of Internal Medicine 


BILATERAL ENDOGENOUS ESCHERICHIA 
COLI ENDOPHTHALMITIS. Cohen, P., 
Kirshner, J., and Whiting, G. (Dept. 
Med., State Univ. New York, Syracuse, 
N.Y.). Arch. Intern. Med. 140:1088, 
1980. 


Exogenous endophthalmitis following trau- 
ma or surgery is unfortunately not uncommon 
but endogenous endophthalmitis is rarely 
reported. The patient described here was a 
62-year-old man who had a lower urinary tract 
infection from which Escherichia coli was 
isolated. He received rather small doses of 
antibiotics for several days and on the 17th 
hospital day reported loss of vision in one eye. 
Two days later he reported reduced vision in 
the second eye. A clinical diagnosis of endoph- 
thalmitis was made and an anterior cham- 
ber tap performed which was negative. In 
spite of intensive antibiotic therapy, given 
systemically, topically and subconjunctivally, 
vision was lost in both eyes. The patient had 
severe pain in one eye because of an increase 
in intraocular pressure and this eye was 
enucleated. Vitreous aspirate cultures yield- 
ed E. coli with the identical sensitivity pat- 
tern to the E. coli recovered from the urine. 
The second eye remains totally blind one year 
after the episode. (9 references)—David 
Shoch 


129 


130 


British Medical Journal 


RELEVANCE OF COLOR VISION AND DIA- 
BETIC RETINOPATHY TO SELF-MONITOR- 
ING OF BLOOD GLUCOSE. Graham, K., 
Kesson, C. M., Kennedy, H. B., and 
Ireland, J. T. (Depts. Med., and Oph- 

- thalmol., Southern General Hosp., 
Glasgow). Br. Med. J. 281:971, 1980. 


A study was performed to determine the 
effect of color vision defects and diabetic 
retinopathy on diabetic patients’ ability to use 
a visual method of measuring their own blood 
glucose concentrations. Forty-eight diabetics 
whose color vision and retinal status was 
assessed by an ophthalmologist carried out 
311 blood glucose estimations using oxidase- 
peroxidase test strips which were then com- 
pared with laboratory values. There was a 
trend towards poor performance with advanc- 
ing age but neither color vision nor diabetic 
retinopathy had a significant effect on pa- 
tients’ ability to use this visual method of 
estimating blood glucose concentrations. The 
vast majority of diabetics who will benefit 
from being able to monitor their own blood 
glucose control should have no difficulty in 
using a visual method of testing, even if they 
do have defects of color vision. (2 tables, 13 
references)—Authors abstract 


Bulletin of the World Health 
Organization 


A THREE-YEAR FOLLOW-UP OF OCULAR 
ONCHOCERCIASIS IN AN AREA OF VECTOR 
CONTROL. Thylefors, B., and Ténjum, 
A. M. (Onchocerciasis Control Pro- 
gram in Volta River Basin Area, Upper 
Volta). Bull. WHO 58:107, 1980. 


A study was done on representative samples 
of inhabitants of five villages in the Volta River 
Basin in 1975. A vector controlled program 
was then put in place and the same villages 
were re-examined three years later. The total 
incidence of ocular onchocerciasis was about 
8.6% and this showed little change over the 
three years. However, there was significantly 
less infection among children aged five to 14 
years compared with 1975 and a disappear- 
ance of ocular signs of 11.7% of the sample 
examined. There was a particularly low inci- 
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dence of sclerosing keratitis as compared with 
areas of uncontrolled transmission and this 
may be associated with the finding of a 
significantly decreased microfilarial load in 
the cornea even though the number of living 
microfilariae in the anterior chamber of the 
eye was apparently unchanged. In the test 
areas the incidence of blindness due to oncho- 
cerciasis was low and confined to individuals 
who already presented severe eye manifesta- 
tions of the disease before the beginning of 
the vector control campaign. (7 tables, 11 
references}—David Shoch 


Canadian Medical Association 
Journal 


EYE INJURIES IN RACQUET SPORTS: A 
CONTINUING PROBLEM. Easterbrook, 
M. (1849 Yonge St., Toronto, Ont.). 
Can. Med. Assoc. J. 123:268, 1980. 


Over an 18-month period 67 eye injuries 
were reported in Canada as a result of playing 
squash and 18 from racquetball. This type of 
injury does not occur only in new players 
since the average time that these people had 
engaged in racquet sports was five years. Of 
importance is the fact that there were eight 
injuries in squash and ten in racquetball in 
players wearing an open-type of eye guard. In 
two of these cases the cause of the injury was 
the racquet but in 16 of them it was the ball, 
the ball went between the upper and lower 
rims of the eye guard striking the eye direct- 
ly. Therefore, the author recommends that a 
better eye guard would be a thick plastic lens 
with the appropriate prescription for those 
who need one. (4 figures, 1 reference)— 
David Shoch 


Circulation 


OCULAR PNEUMOPLETHYSMOGRAPHY IN 
THE EVALUATION OF CAROTID STENO- 
sis. Baker, J. D., Barker, W. F., and 
Machleder, H. I. (Dept. Surg., UCLA 
Medical School, Los Angeles, Calif.). 
Circulation 62:1, 1980. 


Ocular pneumoplethysmography is a non- 
invasive technique for detecting carotid ste- 
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nosis by measurement of ophthalmic artery 
pressure. The results of the test were studied 
in 227 patients who underwent biplane angi- 
ography. The overall accuracy was 93% in the 
correct identification of hemodynamically sig- 
nificant stenosis (defined as a 60% or greater 
decrease in luminal diameter). The good 
result of this single test makes it the authors 
choice of noninvasive methods for both 
screening and follow-up study of carotid oc- 
clusive disease. (1 figure, 1 table, 5 referen- 
ces)—Authors’ abstract 


Diabetes 


A DETAILED STUDY OF RISK FACTORS FOR 
RETINOPATHY AND NEPHROPATHY IN 
DIABETES. West, K. M., Erdreich, 
L. J., and Stober, J. A. (Dept. Biosta- 
tistics and Epidemiol., Univ. Oklahoma 
Health Sciences Ctr., Oklahoma City, 
Okla.). Diabetes 29:501, 1980. 


A large population of Indians in 27 contigu- 
ous Oklahoma counties was examined and an 
attempt made to identify and recruit Indians 
with clinically diagnosed diabetes who were 
between 35 and 54 years of age. In total there 
were 973 subjects and more than 100 vari- 
ables were measured. The most powerful risk 
factor for microangiopathy was duration of 
diabetes, but frequency of both retinopathy 
and nephropathy was impressively related to 
the level of plasma glucose at the time of 
examination. This latter relationship was in- 
dependent of the effects of other variables. 
Risk of retinopathy was also related to factors 


that were probably associated with higher 


previous plasma glucose levels—need for 
insulin therapy, history of ketonuria, present 
level of plasma triglycerides, leanness, and 
younger age of onset of diabetes. In subjects 
with a systolic blood pressure of less than 
170 mm Hg who did not have proteinuria, no 
significant relationship was found between 
blood pressure and frequency of retinopathy, 
but when the systolic pressure was greater 
than 170 mm Hg, rates of retinopathy were 
excessive, even in those subjects without 
proteinuria. Several other factors had no 
significant relationship to retinopathy or ne- 
phropathy: these included age, level of educa- 
tion, smoking, and plasma cholesterol. Rates 
of retinopathy and of mild proteinuria were 
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similar in men and women. After adjustment 
for duration of diabetes, the risk of retinopa- 
thy was no higher in the 102 subjects with two 
diabetic parents than in the 254 who had no 
family history of diabetes. (8 tables, 14 refer- 
ences)—David Shoch 


Investigative Ophthalmology 
and Visual Science 
RETINAL LIGHT EXPOSURE FROM OPH- 
THALMOSCOPES, SLIT LAMPS, AND OVER- 
HEAD SURGICAL LAMPS. Calkins, J. L. 
and Hochheimer, B. F. (Wilmer Oph- 
thalmological Inst., Baltimore, Md.). 
Invest. Ophthalmol. Visual Sci. 

19:1009, 1980. 


The projected beam radiance of several 
common ophthalmologic instruments was 
measured, and potential hazard to the patient 
from light exposure was analyzed with refer- 
ence to safety standards for coherent light. 
The indirect ophthalmoscopes tested appear 
to be “safe” under moderate voltage settings, 
provided exposure is reasonably brief. Slit- 
lamp biomicroscopy of the fundus, however, 
merits caution. It produces a three-times- 
higher retinal irradiance than the indirect 
ophthalmoscope. Overhead surgical lamps 
produce a retinal irradiance about one-third 
that of the indirect ophthalmoscope (for clear 
media and dilated pupil). This could be 
dangerous, since an operation may take long 
enough to exceed the maximal permissible 
exposure by several orders of magnitude. 
Major design changes are indicated for surgi- 
cal illuminators to extend the “safe time” to 
the 40 to 60 min. range. (4 figures, 3 tables, 18 
references)—-Authors abstract 


Journal of Cardiovascular 
Pharmacology 


[H] DIGOXIN IN THE OPTIC TRACT IN 
DIGOXIN INTOXICATION. Binnion, P. F., 
and Frazer, G. (Cardiol. Res. Lab., 
Pennsylvania Hosp., Dept. Biomed. 
Sci., Drexel Univ., Philadelphia, Pa.). 
J. Cardiovasc. Pharmacol. 2:699, 1980. 
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Normal and chronically hypokalemic dogs 
were infused with [°H] digoxin until ventricu- 
lar tachycardia occurred, at which point the 
concentration of digoxin was measured in all 
tissues involved in vision. The highest con- 
centration was found in the choroid-retina of 
the eye, and this was considered the most 
likely site for the various visual changes seen 
‘in digitalis intoxication in man. Chronic hypo- 
kalemia did not influence the concentration or 
distribution of digoxin in the optic tract. It is 
speculated that the increased digoxin level in 
the extracranial part of the optic nerve is due 
to a weakness in the blood—retina barrier 
where the optic nerve fibers pass through the 
retina. One eye was left in situ for three days 
after death to study post-mortem changes in 
digoxin distribution. Vitreous humor analysis 
is being used to study the cause of death in 
man, but the authors found an increase in the 
vitreous humor digoxin level after death due 
to loss from its primary binding site in the 
choroid-retina. A similar effect would be 
expected with any drug bound to the retina 
and would have to be taken into account when 
considering the cause of death in forensic 
pathology. (3 tables, 35 references) —Authors’ 
abstract 


Journal of the National 
Medical Association 


SNAKEBITE AND SNAKE VENOM OPHTHAL- 
MIA. Ajao, O. G., and Hawtin, J. G. 
(Dept. Surg., Univ. College Hospital, 
Ibadan, Nigeria). J. Natl. Med. Assoc. 
72:961, 1980. 


Poisonous snakes are classified into three 
types: the elapids (neurotoxic), sea snakes 
(myotoxic), and the vipers (vasculotoxic). Two 
members of the elapid group are found in 
West Africa and these are known as the 
spitting cobras. The spitting cobra can eject 
venom for up to five meters toward the eye of 
its foe. The immediate effect is severe pain in 
the eyes and tearing. Blindness can occur if 
the eyes are neglected. Treatment of snake 
venom ophthalmia includes immediate irriga- 
tion of the eyes followed by topical application 
of atropine and antibiotics. The efficacy of 
local antivenom administration has not been 
proved. (3 figures, 18 references)—David 
Shoch 
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Journal of Neurology, 
Neurosurgery and Psychiatry 


A COMPARISON OF FLIGHT OF COLOURS 
WITH VISUALLY EVOKED RESPONSES IN 
PATIENTS WITH MULTIPLE SCLEROSIS. 
Swart, S., and Millac, P. (Dept. Neu- 
rol., Leicester Royal Infirmary, Leices- 
ter, England). J. Neurol., Neurosurg., 
Psychiatry 43:550, 1980. 


The flight of colors is a series of after images 
which results when a bright light is directed 
at the retina and then withdrawn. These take 
the form of circles and haloes of light which 
fade, change and reappear in sequence over a 
period of a few minutes. Normally these will 
persist for about two and a half minutes but it 
has been reported that they do not last this 
long in patients with optic neuritis or multiple 
sclerosis. The authors studied 36 eyes and did 
both a flight of colors test and a visual evoked 
response. They found a good correlation 
between the increased latency and a diminu- 
tion in the time of persistence of the flight of 
colors. The two tests appear to be comparable 
in their ability to detect disturbance in the 
visual system. In doing the test it is necessary 
to dark adapt the patients for about five 
minutes and then shine a bright light at the 
eye from about an inch away for ten seconds. 
(1 figure, 5 references)—David Shoch 


Journal of the Royal Society of 
Medicine 


VISUAL ACUITY, ITS DEVELOPMENT AND 
AMBLYOPIA. Ikeda, H. (Vision Res. 
Unit, Rayne Inst., St. Thomas’s Hosp., 
London). J. Royal Soc. Med. 73:546, 
1980. 


Foveal visual acuity is apparently not only 
quantitatively different, that is, due to the 
packing of more cones in the area, but also 
qualitatively different. There are special reti- 
nal ganglion cells which may be divided into 
two major physiologic classes: one of these, 
the X cell is suitable for fine spatial discrimi- 
nation (visual acuity) and is also called a 
sustained or tonic cell. The second is the Y 
cell which is also called a transient cell or 
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phasic cell which are suitable for the detec- 
tion of rapid and coarse movement and the 
initiation of the fixation reflex, These cells can 
be studied by the use of slow-moving grat- 
ings. The cells are challenged with progres- 
sively finer gratings until the cell no longer 
gives a rhythmic response to individual lines 
of the grating. Thus, the visual acuity of the 
cell can be defined as the finest grating which 
the cell responds by firing to individual lines. 
As a result of these studies the author con- 
cludes that high visual acuities is provided by 
sustained-X cells in the area centralis of the 
retina. This high foveal visual acuity devel- 
opes postnatally and amblyopia is an arrest of 
development of the sustained-X cell function. 
Amblyopia therefore, is caused by a habitual- 
ly blurred image at the visual axis during the 
critical period of development. The author 
further suggests that within the first two years 
of life occlusion therapy should be used with 
caution to prevent amblyopia developing in 
the good eye. (12 figures, 24 references)— 
David Shoch 


Laboratory Investigation 


MEASLES RETINOPATHY: A HAMSTER 
MODEL OF ACUTE AND CHRONIC LE- 
SIONS. Parhad, I. M., Johnson, K. P., 
Wolinsky, J. S., and Swoveland, P. 
(Dept. Neurol., Univ. California, San 
Francisco, Calif.). Lab. Invest. 43:52, 
1980. 


Measles and subacute sclerosing panen- 
cephalitis strains of virus inoculated intra- 
cerebrally in suckling and weanling hamsters 
spread immediately to the eye via the blood. 
Virus replicates in the brain and eye in 
parallel, and in higher titers than it does in 
other organs. Acute retinal lesions consist of 
focal syncytia, inclusion-bearing cells, and 
necrosis. Immunofluorescence studies show 
measles-specific antigen in the affected cells. 
Ultrastructurally, measles nucleocapsids and 
virions are seen in the retinal cells. The 
necrosis is followed by a differential repair of 
the retinal layers that results in retinal dyspla- 
sia. Chronically, the retinal dysplasia pro- 
gresses to atrophy and gliosis of the retina. 
The chronic lesions are histologically similar 
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to those seen in human subacute sclerosing 
panencephalitis and measles retinopathies. 
(18 figures, 1 table, 39 references)—Authors’ 
abstract 


Lancet 
BLOOD ALCOHOL AND EYE MOVEMENTS. 
Bittencourt, P., Wade, P., Richens, A., 
Smith, T., Lloyd, D., and Toseland, P. 
(Inst. Neurol., National Hospital, Lon- 
don). Lancet 2:981, 1980. 


Alcohol has been reported to affect eye 
movements but the degree of the effect in 
relation to blood concentration of alcohol has 
not been examined. The authors allowed 12 
healthy volunteers (six male and six female) to 
drink alcohol as whiskey or gin until they 
considered themselves unfit to drive. At this 
point blood levels of alcohol were measured 
and a standardized electro-oculographic pro- 
cedure used to record smooth pursuit eye 
movements on magnetic tape. There was a 
direct linear relationship between the de- 
crease in smooth pursuit velocity and the 
alcohol concentration. This provides reliable 
evidence that at a blood alcohol level of 80 
mg/100 mi (the legal limit in the United 
Kingdom for driving purposes) smooth pur- 
suit eye movement, that is the capacity of the 
eyes to track objects moving slowly across the 
visual field, is impaired by about 25%. (1 
figure, 7 references)—-David Shoch 


Mayo Clinic Proceedings 
PSEUDOTUMOR CEREBRI. Rush, J. A. 
(Dept. Ophthalmol., Univ. South Flori- 
da, Tampa, Fl). Mayo Clin. Proc. 
55:541, 1980. 


The visual status of 63 patients with pseu- 
dotumor cerebri, seen between 1961 and 
1978, was retrospectively analyzed. The me- 
dian interval between first examination and 
response to a questionnaire was six and one- 
fourth years. Seven patients (11%) had 6/9 
(20/30) or worse visual acuity at last ocular 
examination. Visual loss was not statistically 
related to (1) the presence of visual obscura- 
tions, (2) the duration of symptoms, (3) the 
degree of papilledema, or (4) the number of 
recurrences. Surgical intervention may have 
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prevented further deterioration of vision in 
several patients, but therapeutic efficacy 
could not be determined in this study. No 
patient with visual loss had substantial im- 
provement, regardless of type of treatment. (6 
tables, 13 references)—Author’s abstract 


HEALTH CARE EXPENDITURES: THE AP- 
PROACHING CRISIS. Herrell, J. H. (Sec. 
Financial Analysis and Planning, Mayo 
Clinic, Rochester, Minn.). Mayo Clin. 
Proc. 55:705, 1980. 


Over the past 30 years the total annual 
expenditures in the United States for medical 
care and other forms of health-related activi- 
ties increased 1,500% and has grown from 
442% of the gross national product to 9%. The 
major expansion has been in hospital care 
which has gone from 33% of the health care 
dollar to 40%. What is surprising is that the 
percentage of the health care dollar for physi- 
cian services has gone down 5% from 23% to 
18% and the outlay for drugs, eyeglasses and 
appliances has decreased from 18% to 10%. It 
appears obvious that if there is going to be 
some attempt to contain health costs this must 
be in the area of reducing hospital expendi- 
tures and this should give impetus to the 
development of more and more outpatient 
procedures. (5 figures, 4 tables, 6 referen- 
ces)—David Shoch 


Ophthalmology 


THE HISTOLOGY OF HUMAN GLAUCOMA 
CUPPING AND OPTIC NERVE DAMAGE: 
CLINICOPATHOLOGIC CORRELATION IN 
21 EYES. Quigley, H. A., and Green, 
W. R. (Glaucoma Ser. and Eye Pathol., 
Wilmer Institute, Johns Hopkins Univ., 
Baltimore, Md.). Ophthalmol. 86:1803, 
1979. 


The optic nerve head and optic nerves of 21 
eyes obtained from glaucoma patients were 
examined by light and electron microscopy, 
In all of these cases clinical information was 
available and in several cases it was possible 
to correlate the degree and distribution of 
optic nerve damage with the clinical appear- 
ance of the optic disec and visual field studies. 
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There was no selective loss of astrocytes of the 
optic nerve head in early glaucoma cupping. 
Acquired increases in optic disc cup size prior 
to detectable visual field loss probably repre- 
sents loss of ganglion cell axonal fibers which 
is not yet significant enough to produce field 
defects. At the level of the retrobulbar optic 
nerve, the ganglion cell axonal fibers of the 
superior and inferior quadrants seem to be 
lost earlier than the fibers of the nasal and 
temporal nerve periphery. Since the superior 
and inferior poles of the optic nerve may 
contain the fibers of arcuate area ganglion 
cells, these data confirm the presumption 
from visual field testing that arcuate area 
ganglion cell fibers are selectively more sus- 
ceptible to damage in chronic glaucoma. (22 
figures, 1 table, 26 references)—David Shoch 


PERIPHERAL NASAL FIELD DEFECTS IN 
GLAUCOMA. Werner, E. B., and Beras- 
kow, J. (Dept. Ophthalmol., McGill 
Univ., Montreal, Canada). Ophthal- 
mol. 86:1875, 1979. 


One hundred fifty-one eyes of 101 consecu- 
tive patients with chronic open-angle and low 
tension glaucoma showed typical visual field 
changes. Sixty of the eyes had a nasal step, 
either alone or in combination with other 
defects. In 17 of these eyes, it was possible to 
demonstrate an isolated scotoma in the nasal 
periphery. It was concluded that the periph- 
eral nasal step is a nerve fiber bundle defect 
that in its earliest phase produces a scotoma. 
In this sense, it behaves similar to the more 
central defects, rather than simply as a de- 
pression of isopters nasally. (5 figures, 1 table, 
14 references)}—Authors’ abstract 


THE NATURAL COURSE OF CENTRAL RETI- 
NAL VEIN OCCLUSION. Zegarra, H., 
Gutman, F. A., and Conforto, J. 
(Cleveland Clin. Foundation, Cleve- 
land, Ohio). Ophthalmol. 86:1931, 
1979. 

Complete central retinal vein occlusion 
usually results in a hemorrhagic retinopathy 
which is severely progressive and results in a 
permanent decrease in vision. Venous stasis 
retinopathy which is probably due to a partial 
retinal vein occlusion is a less severe form of 
the disease, is benign and usually self-limiting 
with minimal visual impairment. The occlu- 
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sion here occurs posteriorly in the optic nerve, 
allowing collaterals to develop, while in hem- 
orrhagic retinopathy the occlusion is probably 
at the level of the lamina cribrosa or anterior 
to this where there are few collaterals and 
therefore a more florid hemorrhagic retinopa- 
thy develops. The authors studied 25 patients 
with these two entities for a period of one to 
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eight years. A systemic vascular disease was 
commonly associated with retinal venous oc- 
clusive disease. Although generally the prog- 
ress in venous stasis retinopathy is good, two 
of ten patients with venous stasis retinopathy 
developed hemorrhagic retinopathy with a 
poor visual outcome. (2 figures, 5 tables, 17 
references)——-David Shoch 
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INTERNATIONAL SYMPOSIUM: 
HERPESVIRUS: CLINICAL, 
PHARMACOLOGICAL, AND BASIC 
ASPECTS 


An international symposium, “Herpesvirus: Clini- 
cal, Pharmacological, and Basic Aspects,” will be 
held in Tokushima City, Japan, July 27-30, 1981. For 
further information, write Dr. H. Shiota, Dept. of 
Ophthalmology, Tokushima University, Kuramoto- 
cho, Tokushima City 770, Japan. 


FIGHT FOR SIGHT, INC.: CLOSING 
DATE FOR 1981-1982 AWARD PERIOD 


Fight for Sight, Inc., announced March 1, 1981, as 
the closing date for applications to be reviewed for its 
1981-1982 award period. For further information, 
write Secretary, Fight for Sight, Ine., 139 East 57th 
St., New York, NY 10022. 


SOCIETY OF AIR FORCE CLINICAL 
SURGEONS: POSTGRADUATE SEMINAR 


The Society of Air Force Clinical Surgeons is 
sponsoring a surgical postgraduate seminar April 
12-15, 1981, in San Antonio, Texas. For further 
information, write Lt. Colonel Donald E. Novicki, 
Chairman, Dept. of Urology, Wilford Hall, USAF 
Medical Center/SGHSU, Lackland AFB, TX 78236. 


LENOX HILL HOSPITAL: COURSE ON 
EXTERNAL DISEASES OF THE EYE 


Lenox Hill Hospital will hold a course on external 
diseases of the eye April 9 and 10, 1981, in New York 
City. The fee is $200 for physicians and $75 for 
residents. For further information, write Ms. Betty 
C. Agree, Assistant Director, Dept. of Public Rela- 
tions, Lenox Hill Hospital, 100 E. 77th St., New 
York, NY 10021; telephone (212) 794-4500. 


NEW YORK MEDICAL COLLEGE: 
SEMI-ANNUAL OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


The Semi-Annual Oculoplastic Surgical Dissection 
Course, sponsored by the New York Medical Col- 
lege, will be held in Tarrvtown, New York, May 
13-16, 1981. The fee is $650. For further informa- 
tion, write Ms. P. Tamkin, c/o Dr. P. Guibor, 630 
Park Ave., New York, NY 10021. 


OPHTHALMOLOGICAL SOCIETY OF 
SOUTH AFRICA CONGRESS 


A meeting of the Ophthalmological Society of 
South Africa will be held June 2-5, 1981, in Johan- 
nesburg, South Africa. The registration fee is $175. 
For further information, write Secretary, 7th Floor, 
Tower Hill, Kotze St., Johannesburg, South Africa. 


UNIVERSITY OF CHICAGO: ANNUAL 
ALUMNI Day 


The Department of Ophthalmology of the Univer- 
sity of Chicago will hold its Annual Alumni Day on 
March 4, 1981. The guest speaker is Irving H. 
Leopold. The staff and residents of Chicago area 
departments of ophthalmology, University of Chicago 
alumni, and other physicians are invited to attend. 
There will be a full-day scientific program, buffet 
luncheon, and reception following the afternoon 
session. Registration will be at 9 a.m. with the 
scientific program scheduled to begin at 9:30 in 
Room P-117, Albert Merritt Billings Hospital, 950 E. 
59th St., Chicago. For further information, write 
Mrs. Karin Cassel, Eye Research Laboratories, 
University of Chicago, 939 E. 57th St., Chicago, IL 
60637; telephone (312) 947-6064. 


MERCY-BAPTIST EYE FOUNDATION: 
TWELFTH EYE SEMINAR 


Mercy-Baptist Eye Foundation will sponsor the 
Twelfth Eye Seminar on refractive surgery, May 17, 
1981, in St. Louis, Missouri. Registration fee is $100. 
For further information, write Eye Seminars, 621 S. 
New Ballas Rd., Suite 343, St. Louis, MO 63141. 


AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC AND RECONSTRUCTIVE 
SURGERY: NEW OFFICERS 


The llth Annual Scientific Symposium of the 
American Society of Ophthalmic Plastic and Recon- 
structive Surgery was held in Chicago Nov. 7 and 8, 
1980. The new officers are: President John L. Wobig 
became the chairman of the advisory board. Allen M. 
Putterman is president for 1981. Other officers 
elected included: Jan Berlin, president-elect; Fay E. 
Millett, vice president; Richard P. Carroll, executive 
secretary; Joseph Flanagan, secretary; Eugene O. 
Wiggs, treasurer; and Clinton D. McCord, program 
chairman. 
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FIGHT FOR SIGHT, INC.; POSTDOCTORAL FELLOWSHIPS AND DEPARTMENTAL 


AWARDS 


Fight for Sight, Inc., postdoctoral fellowships and departmental awards approved for funding and currently 
in progress total 22 awards, in the amount of $167,929. A listing of postdoctoral fellowship and departmental 


awards follows: 


Ficut For SIGHT POSTDOCTORAL RESEARCH FELLOWSHIPS 


INVESTIGATOR 
AND INSTITUTION 


<- Carlos G. Arce, M.D. 
<. University of Florida 


Gainesville, Florida 


Richard Berkowitz, M. D. 


Louisiana State University 


New Orleans, Louisiana 


Eileen Birch, Ph.D. 

Massachusetts Institute of 
Technology 

Cambridge, Massachusetts 


Douglas B. Bowling, Ph.D. 


Yale University 
New Haven, Connecticut 


Terry A. Cox, M.D. 
University of Iowa 
lowa City, Iowa 


John J. Donnelly, Ph. D.* 
Scheie Eye Institute 
University of Pennsylvania 
Philadelphia, Pennsylvania 


Geoffrey Gold, Ph, D.* 
University of California 
San Francisco, California 


Barbara M. Goldman, Ph.D. 


The Rockefeller University 
New York, New York 


Robert B. Guss, M.D. 
Stanford University 
Stanford, California 


Anthony S. Hajek, Ph. D.* 
University of Miami 
Miami, Florida 





*Continuation Award 


1980-1981 


DIRECT SUPERVISOR 


Frank M. Polack, M.D. 


Stephen D. Klyce, Ph.D. 


Richard Held, Ph.D. 


Charles Michael, Ph.D. 


H. Stanley Thompson, M.D. 


John H. Rockey, M.D. 


Juan Korenbrot, Ph.D. 


Gunter Blobel, M.D. 


Peter R. Egbert, M.D. 


Paul Palmberg, M.D. 


Project TITLE 


Epithelium-stromal interaction 
during corneal wound 
healing 


Corneal endothelial structure 
and function 


Development and maintenance 
of normal binocular vision 


Central projections of single, 
physiologically identified 
ganglion cells from the 
retinas of cats and monkeys 


Pupillary and visual evoked 
response indicators of optic 
nerve disease 


Immunopathology of helmin- 
thic infections of the eve: 
Onchocerca cervicalis 
infection of the eye as a 
model for human ocular 
onchocerciasis 


The detection of light evoked 
calcium fluxes from intact 
rods 


Molecular analysis of opsin 
biosynthesis and integration 
into membranes 


Endotoxin induced uveitis 
and its relationship to 
human diseases 


Human trabecular endothelial 
cell culture 


AMOUNT 
AWARDED 


$ 8,000 


10,000 


2,475 
(supple- 
mental 


support) 
7,500 


§,334 


8,500 
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INVESTIGATOR 
AND INSTITUTION 


Michael E. Hettinger, M.D. 
Eve Research Institute 

of Retina Foundation 
Boston, Massachusetts 


Ingrid Holmgren, M.D. 
Harvard University 
Cambridge, Massachusetts 


Marguerite B. McDonald, M.D. 


Louisiana State University 
New Orleans, Louisiana 


Grant D. Nicol, Ph.D. 
University of California 
Berkeley, California 


Thomas C. Prager, Ph. D. 

University of Texas Medical 
School 

Houston, Texas 


Marjorie D. Shaw, Ph.D. 

New York University Medical 
Center 

New York, New York 


Ryutaro Tamaki, M.D. 
University of Michigan 
Ann Arbor, Michigan 


George C. Thorne, M.D. 
University of California 
San Francisco, California 


R. David Tomlinson, Ph. D. 
The Johns Hopkins University 
Baltimore, Maryland 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


DIRECT SUPERVISOR 


Deborah 
Pavan-Langston, M.D. 


John E. Dowling, Ph. D. 


Bryan M. Gebhardt, Ph.D. 


Frank S. Werblin, Ph.D. 


Charles A. Garcia, M.D. 


Robert Baker, Ph. D. 


Mathew Alpern, M.D. 


G. Richard O’Connor, M.D. 


David A. Robinson, Ph.D. 


PROJECT TITLE 


The study of new antiviral 
drugs in ocular and latent 
herpetic infections 


Investigations of ultrastructure 
and pharmacological aspects 
of retinal neurons 


Cornea cell killing and protec- 
tion by antibody 


Role of cyclic nucleotides in 
photoreceptor function 


The effect of strict diabetic 
control by continuous sub- 
cutaneous insulin infusion 
pump. Evaluation by 
vitreous fluorophotometry 


Superior colliculus connec- 
tions to the oculomotor 
nucleus 


Individual differences in the 
color vision mechanisms of 
the human fovea in norma! 
and abnormal retinas 


Reactivity of patients’ 
lymphocytes following the 
implantation of a corneal 
allograft 


Site and function of the TVP 
cell in oculomotor control 


FIGHT For SIGHT DEPARTMENTAL AWARDS 


INSTITUTION 


Ochsner Clinic 
New Orleans, Louisiana 


Tulane University 
New Orleans, Louisiana 


University of North Carolina* 
Chapel Hill, North Carolina 





*Continuation Award 


1980-1981 


CHIEF OF DEPARTMENT 


Thom Zimmerman, M.D., Ph.D. 


Delmar R. Caldwell, M.D. 


David Ejfrig, M.D. 


JANUARY, 1981 


AMOUNT 
AWARDED 


$ 7,500 


10,000 


10,000 


10,000 


6,000 
(supple- 
mental 


support) 


1,620 
(supple- 
mental 
support) 


9,500 


10,000 


10,000 


AMOUNT 
AWARDED 


$5,000 
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For the preparation of manuscripts for 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely articles dealing with clinical and 
basic ophthalmology. Every typescript 
submitted is evaluated by two or more 
scientific referees who recommend that 
the paper be (1) accepted as submitted, (2) 
returned for revision, or (3) rejected. Ac- 
ceptance is determined by such factors as 
the originality, significance, and validity 
of the contribution; the suitability of the 
subject matter for subscribers of THE 
JOURNAL; and the editorial care with 
which the manuscript has been prepared. 
Manuscripts that require extensive edito- 
rial correction or mechanical preparation 
will be returned for that purpose. 

All papers are accepted subject to edito- 
rial corrections that conform to JOURNAL 
requirements. 

Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. Use black ribbon, use block not 
cursive type. Provide a 1 !/2-inch margin 
on all four sides of each typescript page; 
use 8 1⁄2 x ll-inch heavy white bond 
paper. Paragraphs should be indented at 


least one-half inch. Do not type anything 
in all capitals; do not underline. Except 
for standard measures such as mm, Hg, 
cm, and ml used with numeric quantities, 
do not use abbreviations anywhere in the 
text. In the upper right-hand corner iden- 
tify each page with a number, the first 
author’s name, and an abbreviated title 
(maximum 40 characters and spaces.) 

Single spacing should not be used any- 
where in the manuscript. The entire manu- 
script—including title page and foot- 
notes, text, acknowledgments, references, 
tables, and legends—should be double 
spaced. Vertical lines and underlining 
should not be used anywhere in the text, 
references, tables, or legends. See the 
section on tables for the use of horizontal 
lines. 

Submit an original and at least one 
duplicate copy of both the typescript and 
the figures. Xerographic duplicates of the 
typescript are preferred to carbon copies. 

The manuscript should be identified 
and arranged in the following order: 

. Title page 

. Text and summary 

. Acknowledgments 

. References 

. Tables 

. Legends for figures 

Each major section should begin on a 
separate sheet. 


A Ut Wh pe 


American Journal of Ophthalmology 


TITLE PAGE: The title page should 
be numbered page 1. It should contain 
the title, abbreviated heading (no more 
than 40 characters and spaces), each au- 
thors name with a single academic de- 
gree, and the city and state where the 
.work was carried out. The departmental 
affiliation of each author and the institu- 
tion where the study was performed 
should be credited in a footnote. Organi- 
zational grants and funds should include 
the names of the authors who are the 
principal investigators. The name and 
mailing address of the author to whom 
correspondence and requests for reprints 
should be directed must be provided. 
Each page after the title page must be 
numbered sequentially, and must include 
the senior author’s name and the abbrevi- 
ated title in the upper right-hand corner. 


ORGANIZATION OF CONTENT: 
Manuscripts should be organized and 
prepared in the style used by THE JOUR- 
NAL. A brief introductory statement of the 
problem should be presented. The mate- 
rial and methods should then be precisely 
and clearly described so that the reader 
may replicate the study. Explanation of 
the results of the study should be given, 
followed by a discussion. The discussion 
is an elucidation of the results and thus it 
must relate directly to the topic of the 
paper. 


SUMMARY: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text. 


ACKNOWLEDGMENTS: Sponsoring 
organizations and grants should be ac- 
knowledged in a footnote on the title 
page. 

Published acknowledgment requires an 
exceptional and conspicuous contribu- 


tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 


REFERENCES: The author is respon- 
sible for complete and accurate refer- 
ences, including the proper capitalization 
and accent marks used in foreign- 
language publications. References must 
be numbered consecutively, according to 
their appearance in the text. Extensive 
bibliographic reviews are not acceptable. 
Personal communications should be kept 
to a minimum and they must be incorpo- 
rated into the text without a reference 
number. Reference to studies that have 
been accepted but have not yet been pub- 
lished should indicate where they will be 
published. Reference to studies still in 
progress should be described as such in 
the text without a reference number. Pri- 
mary, not secondarv, sources must be 
cited; references derived from encyclope- 
dic reviews are seldom acceptable. Refer- 
ences to textbooks must contain inclusive 
pages. References should be cited i. the 
text as follows: Allen and Smith! and 
Jones? described. . . 

The names of all authors must be cited 
in the reference list. THE JOURNAL does 
not use the term et al. The following style 
is used by THE JOURNAL for periodicals 
(1) and for books (2,3): 


1. Fuxe, K., and Jonsson, G.: The histo- 
chemical fluorescence method for the 
demonstration of catecholamines. The- 
ory, practice and application. J. Histo- 
chem. Cytochem. 21:293, 1973. 

2. Bjorklund, A., Flack, B., and Ow- 
man, C.: Fluorescence microscopic and 
microspectrofluorometric techniques for 
the cellular localization and characteriza- 
tion of biogenic amines. In Berson, S. A. 
(ed.): Methods in Investigative and Diag- 
nostic Encocrinology, vol. 1. London, 
North-Holland Publishing Co., 1972, p. 
318. 


American Journal of Ophthalmology 


3. Duke-Elder, S., and Leigh, A. G.: 
Diseases of the Outer Eye. Cornea and 
Sclera. In Duke-Elder, S. (ed.): System of 
Ophthalmology, vol. 8, pt. 2. St. Louis, 
C. V. Mosby, 1965, pp. 811-856. 


Abbreviations of periodicals are listed 
in Index Medicus: Am. J. Ophthalmol.; 
Surv. Ophthalmol.; Br. J. Ophthalmol; 
and the like. If there is any doubt about 
an abbreviation, the name of the publica- 
tion should be spelled out completely. 


TABLES: Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rule and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tions used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 
*(asterisk), t(dagger), t(double dagger), § 
(section mark), |\(parallels), {(paragraph 
mark), and #(number sign). Each table 
must be double-spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not ina table. Such 
graphs or diagrams must have a legend, 


which should be typed separately, and 
not shown on the face of the artwork 
itself. 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered, 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author’s name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, x70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 1/2 x 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 


~y 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen | p thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 Ye inches), or 33 
picas (5 1⁄2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, 
Macmillan Co., 1979. 


Keep everything under control... 
overhead. 


This panel controls Greatest mobility The great name in optics 
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THE ESTELLE 
DOHENY EYE FOUNDATION 
AND 
THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 
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& ESTELLE DOHENY EYE FOUNDATION 


PROGRESS IN VITREOUS SURGERY 


Director Kenneth R. Diddie, M.D., February 20-21, 1981 » New Otani Hotel Los Angeles 


Michael H. Goidbaum, M.D. Thomas M Aaberg, M.D. Ronald E. Smith, M.D. Ronald G. Michels, M.D. 
Klaus Heilmann, M.D. George Blankenship, M.D. Manfred Spitznas, M.D. Richard R. Ober, M.D. 
Alexander R. Irvine, M.D. Steven T, Charies, M.D. Walter H. Stern, M.D. Conor C. O'Malley, M.D. 
Allan E. Kreiger, M.D. James Diamond, M.D. Felipe Tolentino, M.D. Stephen J. Ryan, M.D. 
Robert Machemer, M.D. Kenneth R. Diddie, M.D. C. P Wilkinson, M.D. John Scott, M.D. 

James B. Miller, M.D. H. McKenzie Freeman, M.D. 


TOPICS TO INCLUDE: Vitrectomy Instrumentation in the 1980's - Diabetic Retinopathy + Vitrectomy in 
Retinal Detachment Surgery Massive Periretinal Proliferation, Giant Tears—Silicone Oil, Posterior 
Holes, Virectomy in Eye Trauma + Virectomy Techniques for the General Ophthalmologist - Controver- 
sial Topics in Vitreous Surgery 


Registration Fee: $200, For Information: Nancy Call Coordinator—Continuing Education, 1533 San 
Pablo Street, Box J, Los Angeles, California 90033 (213) 224-7752 


TTE Nae ARENT ERA AMMAR PLT SAP bearer e AMA LILA E AEEA n anaana 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY PRESENTS 
THE THIRTY-THIRD ANNUAL CLINICAL CONFERENCE 
MAY 22 & 23, 1981 * THE DRAKE HOTEL « CHICAGO, ILLINOIS 


Preliminary Speaker Program 


THOMAS M. AABERG, M.D. CHARLES E. ILIFF, M.D. HERBERT E. KAUFMAN, M.D. 
Milwaukee, Wisconsin Baltimore, Maryland New Orleans, Louisiana 
JOEL S. GLASER, M.D. ARTHUR J. JAMPOLSKY, M.D. STEPHEN J. RYAN, M.D. 

Miami, Florida San Francisco, California Los Angeles, California 


JOHN HETHERINGTON, Jr., M.D. 
San Francisco, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH ANNUAL GIFFORD MEMORIAL LECTURE 
ARNALL PATZ, M.D., Baltimore, Maryland 
*All Courses approved for CME-Category 1 Credit 


Program Chairman, DAVID H. ORTH, M.D., Chicago, lilinois 
REGISTRATION FEE: $175.00—*After April 15th Conference Cost $2.00. 
includes dinner dance, two lunches and coffee breaks 


Information and Registration: Jerry Glotzer, Field Representative 
Chicago Ophthalmological Society 
515 N. Dearborn Street Chicago, IL 60610, Phone: (312) 670-2581 
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Diagnosis and Management of 
Retinal Vascular and Macular Disorders 


Py ge Aen 
SR, Pitre IN f; 
N SS A N Sw 


FACULTY: 
Daniel Albert 
Frederick L. Ferris 


Daniel Finkelstein 
Bert Glaser 

W. Richard Green 
Paul Henkind 

Eva Kohner 

Neil R. Miller 
Robert P. Murphy 
David Newsome 
Arnall Patz 

Harry A. Quigley 
Thomas A. Rice 
Jerry A. Shields 





TOPICS TO INCLUDE: 
Diabetic Retinopathy 

Giant Cell Arteritis 

Peripheral Vascular Disease 
Retinal Dystrophies 

Myopia and Retinopathy 
Posterior Segment Inflammations 


Photocoagulation 


Retinal Tumors 
Clinical Trials 


Melanoma: Natural History and Epidemiology 
Optic Nerve and Peripapillary Disorders 
Macular Degeneration and Light Toxicity 


Pigment Epithelial Problems 


Glaucoma and Optic Atrophy 
Macular Edema 
Clinico-pathologic Correlation 
SPECIAL FEATURE: Case 
presentations on controversial 
issues with panel discussion 

and audience participation. 
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The Retinal Vascular Center of The Wilmer Institute 
will celebrate its 11th anniversary 


at Big Sky, Montana 
July 12-17, 1981 


Stuart L. Fine (course director) 


Approved for Category I credit. Registration fee: $350.00. For further information: Program Coordinator, Continuing Education. 
Turner Auditorium, Room 22. 720 Rutland Avenue. Baltimore, Maryland 21205, Telephone: (301) 955-5880. 


The University of Southern California 


School of Medicine 
Presents a 


POSTGRADUATE COURSE 


DIAGNOSIS AND MANAGEMENT OF 
MACULAR 
AND RETINAL VASCULAR DISEASES 


GUEST FACULTY USC FACULTY 
Alan C. Bird, M.D., FRCS Kenneth R. Diddie, M.D. 
August F. Deutman, M.D. Zdenek Gregor, FRCS 
Ronald G. Michels, M.D. Richard R. Ober, M.D. 
Stephen J. Ryan, M.D. 


The course is oriented for the practicing clinician. 
The common, but leading, causes of visual loss, 
e.g., senile macular degeneration, diabetic re- 
tinopathy, etc., will be considered in detail as well 
as a wide range of fungus disorders. The clinical 
presentations and diagnostic evaluations will be 
well illustrated with color photographs, fluorescein 
angiography, and other diagnostic tests. The prog- 
nosis of the natural course as well as the indica- 
tions for treatment will be discussed. The results, 
complications, and contraindications will be em- 
phasized. Informality with free interchange will 
characterize the meeting. 


28 Category | AMA/CMA hours 
Tuition: $350.00 

For further information please contact: 
University of Southern California, 
School of Medicine, Postgraduate 
Division, 2025 Zonal Avenue, 

Los Angeles, CA 90033, 

Phone (213) 224-7051 


JUNE 20-27, 1981 
Mauna Kea Beach Hotel + Kamuela, Hawaii 





Saturday June 20, 1981 
St. Mary’s Hospital in cooperation with the 
Canadian Implant Association 
The Queen Elizabeth Hotel 
Montreal Quebec Canada 
Lens Implant Complications 
Radial Keratotomy 
Surgery for Corneal 

stigmatism 
Guest speaker: 
Professor Svatoslav N. Fyodorov 


Speakers: 

Robert Azar, M.D. 

D. Boyaner, M.D. 

R. D. Binkhorst, M.D. 
Miles Galin, M.D. 

M. L. Kwitko, M.D. 


Registration Fee: $125.00 
Recent innovations in anterior segment surgery 
has led to intense interest in these modalities. 
The symposium is intended to bring together 
noted authorities in these new surgical fields to 
explore and evaluate their potential. Pediatric 
lens implantation, errors in lens power calcula- 
tion, treatment of excess astigmatism, surgical 
treatment of myopia, treatment and prevention of 
lens implant complications will all be discussed. 
For information write: 
Dr. Marvin L. Kwitko, Program Chairman 
5591 Cote des Neiges Road, Suite 1 
Montreal, Quebec, Canada. H3T 1Y8 


David Hiles, M.D. 

Leeds Katzin, M.D. 
Steven Ostbaum, M.D. 
Casimir A. Swinger,M.D. 
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The oldest continuous 
implantation course 
in the United States. 


One-thousand and sixty-seven 
opthalmologist trained 
since 1974 


DIRECTORS 
Donald E. Dickerson, M.D. 


Santa n a an 
2 
Mo n ic q pen A Life Surgery 


Video Observation of All 


a 
Hos ital Techniques 
Pre- and Post-Operative Care 
h Complications 
Me Kote j | IOL Power Calculations 


Endothelial Counts 
Practice Animal Lab 
en er Retinal and Corneal Care 


with Intracular Lenses 


Intraocular Lens ion 
Implantation eT cacteeson, MD 


Kenneth J Hoffer, M.D. 

Cour Te John E. Gilmore, M.D. 
Dennis D. Shepard, M.D. 

Richard Elander, M.D. 

Jay Gross, M.D. 

C. Richard Hulquist, M.D. 

Charles L. Janes, M.D. 
All Lens Styles Charles E. Olmstead, Ph.D. 


James J. Salz, M.D. 


r Clifford T M.D. 
Intracapsular Techniques Murry K. Weber, M.D. 


r GUEST LECTURERS 
Extracapsular Techniques John J. Alpar, M.D. 


Henry M. Clayman, M.D. 
Conventional Expression David D. Duae MD, 
poA , Malcolm A. McCannel, M.D. 
Phacoemulsification Stephen A. Obstbaum, M.D. 
i . William Simcoe, M.D. 
(Cavitron approved) 





! Course Dates Fee: $750 
| 1981 Residents: Half Fee Lunch and amenities included 


i Cancellation: $250 non-refundable service charge 
O March 5, 6, 7 i ne i : 
Approved for 9 units each day continuing medical education 


O June 4, 5, 6 credit CMA AND AM Category I 








O Sept. 10, 11, 12 Name ess > nema Phone A 
Add k i d SEE 
Q Dec. 3, 4, 5 — 








Make check payable to Santa Monica Hospital Medical Center 
and mail to Ruth Thompson Creatura 


Charlie Ruggles Ophthalmology Department 


santa Monica Hospital Medical Center 


| 
| 
| 
| 
| 
| 
| o |, —_— Oe 
| 
| 
| 
| 
| 
| 1225 Fifteenth Street, Santa Monica, California 90404 ° (213) 451-1511, Ext. 2148 
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STRABISMUS SURGERY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 
ANTHONY R. CAPUTO, M.D. DONELSON R. MANLEY, M.D. 
HOWARD EGGERS, M.D. ROBERT C. REINECKE, M.D. 
PHILIP KNAPP, M.D. SARA SHIPPMAN. C.O. 


SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
| AMA-CME Credits, Category 1:16 
Registration fee: $200.00 Limited enroliment 


For registration and additional information, please write: 


Jane Stark, Registrar 
Post Graduate institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





The University of California, San Francisco 
presents 


CURRENT THINKING IN THE MANAGEMENT OF OCULAR 
AND ADNEXAL TUMORS 


February 4-6, 1981 
San Francisco, California 


This course will focus on practical aspects in the diagnosis and management of lid, conjuncti- 
val, orbital, and intraocular tumors. New advances in diagnosis and therapy will be stressed; 
expert roundtable discussions will augment lectures. Subjects to be discussed include: 

* Masquerade Syndromes (Lid and Conjunctiva, Uveitis, Optic Nerve) 

* Choroidal Tumor Diagnosis 

* Controversies in the Management of Choroidal Melanoma 

* Retinoblastoma Diagnosis and Management 

* Therapeutic Options in Lid Tumor Management 

* Iris Tumors 

* Orbital Tumors 

Devron H. Char. M.D., Director of the UCSF Ocular Oncology Unit, will be the Program 
Chairman. Guest faculty will include: David Abramson, F. T. Fraunfelder, John Henderson, 
and Lorenz Zimmerman. UCSF faculty participants will include, among others: Crowell 
Beard, Alexander R. Irvine, William F. Hoyt, G. Richard O'Connor, Howard Schatz, and 
Phyillips Thygeson. 

For further information, please write or call Extended Programs in Medical Education, Univer- 
sity of California, Room 569-U, San Francisco, California 94143, (415) 666-4251. 


British Journal of Ophthalmology September 1980 Vol. 64 No. 9 


Contents 


Negenctammemny 


Photography of the retinal nerve fibre layer: an optimised procedure LARS FRISEN 
Acquired medullated nerve fibres G. $. BAARSMA 
Benign familial fleck retina SURA F. SABEL AISH AND BASEM DAJANI 


Posterior ocular abnormalities after irradiation for retinoblastoma: a histopathological study 
PETER R, EGBERT, LUIS F. FAJARDO, SARAH $. DONALDSON, AND KAMBIZ MOAZED 


Fluorescein angiography in toxaemia of pregnancy WILLIAM MABIE AND RICHARD R. OBER 


Fungal retinitis: a case of Tortlopsis glabrata infection treated with miconazole ROBIN B. FITZSIMONS, 
MARYANN D., NICHOLLS, F. A. BILLSON, T. 1, ROBERTSON, AND P. HERSEY 


Pseudomonas endophthalmitis associated with scleral necrosis K. H. TARR AND |. J. CONSTABLE 
Post kala azar uveitis w. DECHANT, P. H, REES, P. A. KAGER, V. KLAUSS, AND H. ADALA 


Staphylococcus epidermidis endophthalmitis following intraocular lens implantation DAVID J. SCHANZLIN, 
DANIEL B. GOLDBERG, AND STUART I. BROWN 


Intraocular lens implantation by surgeons in training G. A. SUTTON 
Glucose tolerance tests in 200 patients with senile cataract W. N. DUGMORE AND K. TUN 
Tear glucose levels in normal people and in diabetic patients D. K. SEN AND G. S. SARIN page 693 


Fluid uptake in Schirmer papers and its relevance to their employment in tear collection for lysozyme 
tests TERENCE J. HYPHER 


Quantitative tear lysozyme assay: a new technique for transporting specimens D. Vv. SEAL, I. A. MACKIE, 
R. L. COAKES, AND B. FAROOQI 


Sampling systems for visual field assessment and computerised perimetry N. DRASDO AND W. C. PEASTON 


Static perimetry in the study of amblyopic scotomata D. P. AGGARWAL AND GOPAL VERMA 
Iridocycloretraction in closed-angle glaucoma P. D. BLACK 


Trabeculectomy combined with cataract extraction: a follow-up study R. $. EDWARDS 





Annual Subscription (12 issues a year) $88.00 





All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 1172 
Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be ordered from 
the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 
WCTH9JR, England, or through any leading subscription agent or bookseller. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Phys- 
iology, Biochemistry, Embryology and Genetics, Motility, Glaucoma, Phar- 
macology, Neuro-ophthalmology, Fluorescein Angiography, Optics and 
Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. 
Dellaporta, P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., S. Kramer, M. 
Marmor, D. Michaels, R. O’Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, 
R. Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 


Tuition is $900.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 





MERCY-BAPTIST EYE FOUNDATION 


Presents 
Twelfth Eye Seminar 
REFRACTIVE SURGERY 
Sunday, May 17, 1981, 8:30 A.M.-4:30 P.M. 
Robert Azar, M.D., J.D. Keratorefraction—1981 
New Orleans, Louisiana 
James Rowsey, M.D. Corneal Topography in Keratorefractive 
Oklahoma City, Oklahoma Surgery 
The Los Alamos Keratoplasty Techniques | 
Leeds Katzen, M.D., F.A.C.S. American Modifications on the Russian 
Baltimore, Maryiand Procedure and the Results 


7 hours AM Category | credit Registration $100.00 
Write: Eye Seminars, 621 S. New Ballas Road—Suite 343, St. Louis, Missouri 63141 
Jack Hartstein, M.D.—Co-chairman Richard B. Oglesby, M.D.—Co-chairman 
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THE RETINA RESEARCH FUND OF ST. MARY'S HOSPITAL AND MEDICAL CENTER, SAN FRANCISCO 
announces SPRING 1981 


RETINA WORKSHOPS 


YOSEMITE NATIONAL PARK CARMEL VALLEY 
Ahwahnee Lodge, March 26, 27, 28, 1981 & Quail Lodge, May 21, 22, 23, 1981 
Course Instructors: Enrollment: Limited to 40 at each workshop 
Howard Schatz, M.D. Course Time: 3 days, 4 hours each day 
Lawence J. Singerman, M.D. Credit: 12 hours, AMA and CMA, 
Richard E. Goldberg, M.D. Category 1 


Subject: Practical problems and recent advances in the diagnosis, management, and treatment of 
retinal, macular, and vitreous diseases. Real case studies and photographs will be utilized in a 
problem-solving workshop atmosphere. 


For information and brochure call 415/921-4860 or write: Medical Staff Secretary, 
St. Mary's Hospital and Medical Center, 450 Stanyan, San Francisco, CA 94117 
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INTRAOCULAR LENSES l 
FOR THE OFFICE ASSISTANT CLINICAL FELLOWSHIP 
ponsored by 
The POST GRADUATE INSTITUTE PHACO-EMULSIFICATION 
OF THE AND 
NEW YORK EYE AND EAR INFIRMARY 






INTRAOCULAR LENSES 


SEVENTH CONSECUTIVE YEAR 


Taking applications now 
for July 1981 


Saturday, March 28, 1981 


A Basic Primer for the Ophthalmic Assis- 
tant and Technician, stressing the fun- 
damentals of Biometry. It is designed to 
implement the training and understanding 
of the basic principles of lens implantation 
and will include the following: 


Anatomy and Physiology of the Globe, 
Biometry— Techniques and 
interpretation, 
Lens Ordering, Patient Education, 
Post Operative Forms, Hands-On 
Demonstration of Biometric 
Instrumentation and Keratotomy 
Fee: $135.00 Limited enrollment 
For registration and additional information, 
please write: 
Jane Stark, Registrar, Post Graduate Institute, 
New York Eye and Ear infirmary, 310 East 
Fourteenth Street, New York, New York 10003 

























For details write or call: 







ORAM R. KLINE, JR., M.D. 












104 W. Red Bank Ave. 





In aterm A heh Pa AAAA LENNY AEH RARE ht ort nev ine ert iimm iana imaam 






Woodbury, N. J. 08096 












Phone: 609-845-3546 
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| Ophthalmologist-iIn-Chief 


Chairperson, s 
Ophthalmology Department 


Jefferson Medical College of Thomas Jefferson University 








Applications and nominations are invited for an 
individual to fill the dual position of Ophthalmologist-in- 
Chief of Wills Eye Hospital and Chairperson of the 
Department of Ophthalmology of Jefferson Medical 
College of Thomas Jefferson University, with which Wills 
is affiliated. Both institutions are located in Philadelphia. 


Wills Eye Hospital is the oldest eye hospital in the United 
States and the largest eye care facility in the country. It 
has recently moved into a modern, well-equipped 
building adjacent to Thomas Jefferson University 
campus. 


The candidate must be an ophthalmologist of national 
prominence recognized for both achievement and 
distinguished leadership in academic ophthalmology. He 
or she must demonstrate a capacity to effectively and 
imaginatively supervise all aspects of ophthalmic patient 
care and teaching, to knowledgeably support the 
expanding research programs, to provide administrative 
coordination between the two institutions, and to 
articulately represent both of them in national and 
international organizations and before the various 
branches of the federal government. 


Submit applications or nominations by February 15, 
along with curriculum vitae and list of suggested 
references to: 

Jay L. Federman, M.D., Chairman 

Search Committee 

Wills Eye Hospital 

9th and Walnut Streets 

Philadelphia, Pennsylvania 19107 


Submissions and inquiries will be heid in strict 
confidence. 


Wills Eye Hospital and Thomas Jefferson University are 
equal opportunity employers. 


Wills Eye Hospital 
ð Thomas Jefferson University 
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FACULTY POSITION AVAILABLE 
DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF PENNSYLVANIA, 
VETERAN'S ADMINISTRATION HOSPITAL, 
PHILADELPHIA, PENNSYLVANIA 


Applications are invited for a faculty position at 
the Assistant Professor level for the position of 
Director of Outpatient Services at the Veteran's 
Administration Hospital. 


Responsibilities include outpatient clinic, evalua- 
tion of Veteran compensation, resident teaching 
and surgery and coordination of inpatient activi- 
ties. As a general rule, only candidates who have 
had one or more years of post-residency trainin 
and/or equivalent experience will be considered. 
Those interested should direct inquiries together 
si an up-to-date curriculum vitae and bibliogra- 
pny to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 

Chairman, Department of Ophthalmology 
University of Pennsylvania- 

Presbyterian Medical Center 

51 North 39th Street 

Philadelphia, PA 19104 


An equal opportunity/affirmative action employer 


FELLOWSHIP 
in 
ANTERIOR 

SEGMENT 


Accepting Applications 
for 1982, 1983 


Apply to: 

John H. Sheets Assoc., P.A. 
Route 1, Box 210 

Odessa, Texas 79763 























Ophthalmology 


Position available July 1, 1981, for Chief 
of the Ophthalmology Service in a 217 
bed regional general teaching hospital 
in the Louisiana Charity Hospital sys- 
tem. A staff position and responsibili- 
ties at Ochsner Clinic accompanies the 
appointment. Responsibilities include 
staffing two eye residents from the 
Ochsner Clinic with a clinic volume of 
30 plus patients per day and a surgical 
volume of 5 or 6 cases per week. Sub- 
specialty consultations are available 
through Ochsner Clinic. The Hospital 
and Clinic are located in Houma, 
Louisiana, which is approximately a 45 
minute drive from New Orleans. Salary 
commensurate with training and ex- 
perience. Full insurance coverage and 
retirement benefits are provided. 


Contact: Thom J. Zimmerman, M.D., 
Ph.D. Chairman, Depart- 
ment of Ophthalmology, 
Ochsner Clinic, New 

Orleans, Louisiana 70121 
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FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. Hershey 
Medical Center invites applications for full 
time faculty positions in Ophthalmology at 
the Assistant Professor level. Candidates 
should have one or more years of fellow- 
ship training in cornea/external disease 
or vitreo-retinal disorders and surgery. 

Inquiries, along with a current curriculum 
vitae and bibliography should be sent to: 


Barton L. Hodes, M.D. 

Professor and Chief 

Division of Ophthalmology 
Pennsylvania State University 
Medical Schoo! 

Milton S. Hershey Medical Center 
Hershey, PA 17033 


The Pennsylvania State University is an 
equal opportunity employer. Application 
deadline is June 30, 1981. 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 

Rates 

30 words or less 

... gach additional word 


PEOPLE PRACTICES 


MEETINGS SERVICES SUPPLIES 

1x 3x or more 
$16.00 $12.00 (each issue) 
1.28 1.00 {each issue) 


Count words, including abbreviations. initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close tst of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthaimology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Hlinois 60611 


CLASSIFIED ADVERTISEMENTS 


Although the American Journal of Ophthalmology believes the Classified Advertisements in this section to be trom reputable sources, 
the AJO does not investigate the offers made and assumes no responsibility concerning them. 


We also reserve the right to decline, withdraw or modify advertisements at our discretion. Every care is taken to avoid mistakes but 


responsibility cannot be accepted for clerical or printer errors. 


inquiries about Box advertisements: Replies or contact cannot be handled through the AJO by telephone. The Journal is not 
permitted to divulge the identity of advertisers who have their mail sent care of AJO. if further information about an ad of this type is 
desired, correspondence should be addressed directly to the advertiser in this manner. 


C] SAMPLE ONLY 


Jonn Brown, M.D. 
1234 Medicai Drive 
Chicago, tL 60600 


Box... 


American Journal of Ophthaimology 
Tribune Tower, Suite 1415 


435 N. Michigan 
Chicago, IL 11 





in answering a box number ad, please be sure you have addressed your envelope properly and with the correct box number. 


CLASSIFIED ADVERTISEMENTS 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition. price. Box 284 AJO. 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO. 


FOR SALE: Established ophthalmol practice in Montgomery 
County, suburb of Washington, D.C. Equipment negotiable. Lovely 
office with room to expand. Will introduce. Box 348 AJO 


SALES RESPRESENTATIVE-INDEPENDENT: Wishes to represent 
ophthalmic lines, devices and related equipment. Has extensive 
knowledge of ophthalmic market in Southern California. Box 353 
AJO. 


FOR SALE: Smoothly running ophthalmology practice in Los Angeles 
suburb. Files, furnishings and some equipment included. Introduce 
for 3 to 6 months. Physician re-locating. Box 361 AJO 


OPHTHALMOLOGIST: Completing superb two year retina/vitreous fel- 
lowship in June of 1981 seeks employment to begin in July of 
1981. Board certified. Box 364 AJC 


OPHTHALMOLOGIST: 33, excellent training, completing top NYC re- 
sidency in June 1981. Seeks solo practice opportunity. Would 
consider all areas, Box 365 AJO. 


OPHTHALMOLOGIST: 31, board certified, university residency, an- 
terior segment fellowship, private practice experience. Willing to 
purchase practice or associate. All areas considered, Box 377 AJO. 


Fifteen doctor university-affiliated ophthalmology group seeks medi- 
cal ophthalmologist for new downtown office in south Texas. Inter- 
est in contact lenses or neuro-ophthalmolagy helpful. Box 378 AJO 


PEDIATRIC OPHTHALMOLOGIST: Wanted for pleasant, Southeastern 
city, with excellent children’s hospital and facilities. New office. 
Box 381 AJO. 


FOR SALE: MIRA TR 3000 Wetfield Diathermy with accessories. 
Amoils Cryophthalmic Unit with pressure regulator, cataract and 
retinal probes. Like new. Model BMA-1000-1. Box 385 AJO or cali 
(206) 733-7360. 


POSITION WANTED: Board certified ophthalmologist with eight years 
clinical experience seeks position as medical ophthalmologist. Will 
consider all states. Box 387 AJO 


n 
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GENERAL OPHTHALMOLOGIST, 39, seeks more stimulating practice: 
more surgery, more pathology, progressive collegues. Board- 
a i Will consider any area not isolated culturally. Box 388 
AJO. 


POSITIONS AVAILABLE 
Pennsylvania—-Pocono Mt. vicinity. Busy lens implant surgeon 
needs either General Ophthalmologist with training in medical re- 
tina or a vitreo-retinal surgeon who would do some General 
Ophthalmology. $80,000 ist year. 717-288-7405. Box 389 AJO. 


SOUTHEASTERN NEW ENGLAND: For sale, well-established solo 
ophthalmological practice, excellent income. City of 50,000 plus, 
located close to Boston and Cape Cod. Office building available. 
Summer of 1981. Terms. Box 390 AJO. 


VITREO-RETINAL SURGEON: 30, married, completing prestigious, 
academic, university fellowship in NY, June 1981. Extensive expe- 
rience and expertise in diagnosis, xenon and argon laser 
phtocoagulation, fluorescein angiography, ultrasound, retinal de- 
tachment surgery and vitrectomy. Seeking practice, affiliation or 
association. Box 391 AJO. 


OPHTHALMOLOGIST, 30. Board-certified, completing vitreo-retinal 
fellowship, desires partnership or single practice o po eny in 
eae Seeking Midwest location. Available July 1981 

Ox 


MEDICAL OPHTHALMOLOGIST: to join busy solo practice in ocean- 
side Massachusetts community. Flexible schedule. Ideal for semi- 
retirement or leisure. Guarantee plus incentive. Contact im- 
mediately, Box 393 AJO. 


OPHTHALMOLOGIST: 30, Married, Board eligible. Seeking associa- 
tion/partnership in the New York a New Jersey, Connecticut 
area upon completion of Cornea and External Disease Fellowship, 
June 1981. Box 394 AJO. 


OPHTHALMOLOGIST: 33, Board-certified, married, two years private 
practice experience. Seeks partnership in busy practice in New 
England or Northern Midwest. Box 396 AJO. 


OPHTHALMOLOGIST: 29, finishing highly regarded university resi- 
dency in June 1981. Well-trained. Seeking practice opportunity in 
Los Angeles area. Box 397 AJO. 


OPHTHALMOLOGIST: 30, Top university residency, completing pre- 
Stigious vitreoretinal fellowship June 1981. Private practice experi- 
ence. Flourescein, laser, ultrasound, microsurgical, vitrectomy ex- 
perience. All practice arrangements considered. California, North- 
east preferred. BOX 398 AJO. 


FOR SALE: Only eye practice in a new 500 bed hospital in Midwest 
city of 300,000. Am relocating to join friend in another state. 
Terms. Box 399 AJO. 


WANTED—Ophthalmologist to join multi member young group prac- 
tice in Metropolitan New York area. Good salary and full corporate 
benefits. Send C.V. and resume to Box 402 AJO. 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. Send cur- 
riculum vitae. Box 403 AJO. 


OPHTHALMOLOGIST: Available July 1981. Completing excellent reti- 
na/vitreous fellowship. Extensive diagnostic and surgical experi- 
ence. Seeking group or solo practice. Willing to do combined reti- 
nal/general. Will consider all locations, Box 404 AJO. 


WANTED: Copy of American Optical Hardy, Rand and Rittler 
Pseudoisochromatic Plates. Second Edition Preferred. Need for 
Research Project. Will buy or rent. State Edition, Condition, Price. 
Box 405 AJO. 


WANTED: Vitreo-retinal fellowship: 1 or 2 years. Completing excellent 
ey oriented eye residency. To begin July 1981 or later. Box 


OPHTHALMOLOGIST: 30-years-oid, married, completing vitreo- 
retinal fellowship, excellent university residency. Seeks general 
practice opportunity involving some retinal-vitreous work. Ail areas 
considered. Box 407 AJO 


OPHTHALMOLOGIST: 31, Seeking group practice beginning July, 
1981. University trained with fantastic cornea-external disease fel- 
lowship. Box 409 AJO 


OPHTHALMOLOGIST: peel dda prestigious Boston residency July 

1981. Mature, hard-working, compassionate with extensive clini- 
cal, microsurgical and research experience. All practice arrange- 
ments considered. Part time academic affiliation preferred. Box 


410 AJO 


MEDICAL OPHTHAMOLOGIST WANTED: Full or part-time to join solo 
ophthalmologist in Florida. Central guif coast resort community. 
Ideal for semi-retirement, Personable, enjoy geriatric ophthaimoi- 
ogy. Box 411 AJO 


OPHTHALMOLOGIST: 29, married, excellent university residency, 
currently doing prestigious neuro-ophthalmology fellowship. Avail- 
able July, 1981. Would like to do general and neuro-op, in a group 
setting. Box 412 AJO 


OPHTHALMOLOGIST WANTED: Los Angeles, Board-certified, full- 
time position. Liberal guarantee against percentage of collections. 
Alternate weekends on call. Send CV. Box 413 AJO 


WANTED: Medical Ophthalmologist to help me with my busy practice 
in the San Francisco Bay Area. Available January, 1981. Please 
send resume. Box 414 AJO 
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OPHTHALMOLOGIST: 34, Board certified, private practice experi- 
ence. Born in South and wants to stay there. Seek group or solo 
Fr nis schools and family atmosphere very important. 

Ox 


CONTACT LENS TECHNICIAN/OPTICIAN: Desires a business associa- 
tion with a busy clinic in the Puget Sound area of Washington 
State, Olympia preferred. Will consider various financial arrange- 
ments. Box 416 AJO 


WANTED, OPHTHALMIC PHOTOGRAPHER: Experience with fundus 
progeny fluorescein angiography and darkroom. in Chicago 
area, Salary per experience. Box 417 AJO 


MOVING: Idox Moving Co., Specialists in ophthalmic equipment. 
mid aed dismantled for safe transport; reassembled: recalib- 
rated. (212) 596-1745. 


FOR SALE: New Equipment at discount prices. Major brands, warran- 
ties. Idox Company. (212) 596-1745. 


OFFICE SPACE: Ground floor office space available in Wilmette, Ill. 
Fully equipped refraction room, separate consultation room and 
attractive waiting room. Phone (312) 251-6710. 


OPHTHALMOLOGIST: 34, Board Certified, Fellowship in Retinal 
Surgery. 2 years solo practice, seeks solo, associate or partnership 
opportunity in Florida or Texas. Box 5362 Phone 25836 Managua, 
Nicaragua C.A. 


WANTED MEDICAL OPHTHALMOLOGIST: No glasses or contact lens 
fitting necessary. Hours flexible to fit your desires. Four days a 
week (more or less, as you desire}. Surgical opportunities available 
if you desire. (esp squints, plastic, glaucoma, laser work, etc.) 
Pressure .. . as low as you can finc, Location: Oklahoma City, 
largest city (600,000 pop.}. Call 1-405-631-1527. 


FOR SALE: Auto Field |, Cavitron Biotrenics, Automated Perimeter, 
$2500 or best offer. Contact (804) 288-1654. 


OPHTHALMOLOGISTS, SAUD! ARABIA: Board certified OPHTHAL- 
MOLOGISTS are needed for King Faisal University College of 
Medicine and Teaching Hospital in Saudi Arabia. Salaries are attrac- 
tive and negotiable; Benefits are excellent and include free fur- 
nished housing, airtickets each year to and from Saudi Arabia for 
family of four, overweight and educational allowances. Contracts 
are for ane year and renewable. Language of instruction is English. 
Please send your curriculum vitae and names and addresses of 
three references to: Dr. Tawfig Tamim:, Dean, Faculty of Medicine, 

co King Faisal University, c/o Saudi Arabian Educational Mission, 

>o 2425 West Loop South. Houston, Texas 77027. Interviews in late 
4980 and early 1981. 





BELROSE: Located 20 minutes north of the loop has the 
following values. New Japanese Trial Frame $95.00. B&L 
Floor Projector $450.00. New Corrected Curve Set 
$1,250.00. Haag Streit-large 3 mirror lens $185.00. B&L 


Greens Refractor $1,495.00. Hertel Exophalmometer 
$89.00. So write, call or visit Belrose Alb, roy 


ment Company 3911 W. North Ave. Chicago, 


12) 
772-7500 


ANGIOGRAM PROCESSING: Expert ophthalmic photographers will 
process and print fluorescein films. Custom development for op- 
timum detail and contrast. Send film for FREE sample and technical 
nie Oe al Box 101, Newtonville, MA, 02160. (617) 


OPHTHALMOLOGIST WANTED: Board certified or eligible. Excellent 
opportunity for solo practice. 70 miles from Montreal; 60 miles 
from Lake Placid, home of the 1980 Winter Olympics; 100 miles 
from University of Vermont Medical School, A modern 90 bed 
hospital with a 75 bed SNF attached. Over 33,000 population 
served by hospital. Year round recreational facilities. Situated in the 
foothills of Adirondack Mountains. Write to: Executive Vice Presi- 
dent, The Alice Hyde Hospital Association, Malone, NY 12953. 


INSTRUCTOR: Dept. Ophthal., U. of Minn. Board certified with 1 year 
special fellowship in Diseases of Anterior Segment. ae pa- 
tient care, research. Send resume to Jonathan Pederson, M.D., 
Dept. Ophthalmology, Box 493 Mayo, U. of Minn., Minneapolis, 
MN 55455 by Jan. 31, 1981. University of Minnesota is an equal 
opportunity educator and employer and specifically invites and en- 
courages applications from women and minorities. 


PART-TIME INSTRUCTOR: Dept. Ophthal., U. of Minn. Board eligi- 
ble. Teaching and patient care responsibilities. Send resume to 
Jonathan Pederson, M.D., Dept. Ophthalmology, Box 493 Mayo, 
U. of Minn., Minneapolis, MN 55455. University of Minnesota is an 
equal opportunity educator and employer and specifically invites 
and encourages applications from women and minorities. 


PEDIATRIC OPHTHALMOLOGIST: Excellent full-time geographic 
academic position now open as Director of Pediatric Ophthaimol- 
ogy. Complete pediatric eye clinic in new Child Development Center 
with established referral and consult practice. Clinical and basic 
research opportunities. Academic appointment/salary commensu- 
rate with training and qualifications. Base salary plus aug mentation 
and excellent benefits. Send CV to E.C. Ferguson, ili, MD, Profes- 
sor and Chairman, Department of Ophtha mo ogy, University of 
Texas Medical Branch, Galveston, Texas 77550. UTMB is an 
AA/Equal Opprotunity Employer. 


EQUIPMENT FOR SALE: Two complete rooms including AO Custom 
Chairs, Stands, Tillyer lens sets, phoropters. Haag Streit slit lamps 
and ophthalmometer. Associated accoutrements. (213) 908-2103. 


WANTED: Used Coherent Radiation Laser. Must be reasonably priced. 
Respond to: Dennis C. Nielsen, Director of Special Procedures. 
Salem Hospital, P.O. Box 14001, Salem, Oregon 97309. 








96 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Alcon Laboratories, Inc. 
Allergan Pharmaceuticals, Inc. 
Associates in Biomedical Photography, Inc. 
Barnes-Hind Pharmaceuticals, Inc. 
Baylor University Medical Center 
Bio-Surgical Supply 

Burroughs Wellcome Company 
Canon, USA 

Cavitron 

Chicago Ophthalmological Society 


Clinitex, Div. of Cooper Medical Devices Corp. 


Coburn Professional Products 
Cooper Medical Devices, Corp. 
CooperVision, Optics Div. 
Devers Eye Clinic 

DMV Contact Lens Company 
Estelle Dohney Eye Foundation 


Duke University Medical Center 


Rudolph Ellender Medical Foundation, Inc. 


Epistat Associates 

The Eye Foundation 

Florida Midwinter Seminar 
Foundation for Ophthalmic Education 
Grieshaber & Co. 

R. O. Gulden & Company 
Haag-Streit Service, Inc. 

Milton S. Hershey Medical Center 
IOLAB Corporation 

Intermedics Intraocular 

Intrav, Second International Seminar 
S, Jackson, Inc. 

Johns Hopkins University 


Joint Commission on Allied Health 
Personnel in Ophthalmology 


S. Karger AG 

Keeler Optical Products, Inc. 

Kelman Research Foundation 

Kline and Galman 

KOWA Optimed, Inc. 

Lenox Hill Hospital 

Lippincott/Harper 

Louisiana State University Medical Center 
Manhattan Eye, Ear and Throat Hospital 


Marco Equipment 


ADVERTISERS’ INDEX 


JANUARY 1981 


Cover 2, 1 


Cover 4, 7, 62, 63, 64, 82 


20 


15, 16, 27, 46, 47 


2, 3, 22, 23 


73, 79 
28, 29 


70, 75 


McGhan Medical Corporation 

Merck, Sharp & Dohme 4 
Mercy Baptist Eye Foundation 
Metropolitan Eye & Ear Hospital 

C.Y. Mosby Co. 


76 

36, 37, 38 
SO 

56, 57 


10, 11, 12, 13, 14 


Narcissus Medical Foundation 64 
New Orleans Academy of Ophthalmology 50 
New York Eye & Ear Infirmary 65, 70, 87, 90 
New York Medical College 74 
Ochsner Clinic 92 
Omega Optical Company 69 
Ophthalmic Publishing Company 80 
Pacific Coast Eye Foundation 89 
Pittsburgh Ophthalmology Society 44 
Rayner Intraocular Lenses, Ltd. 48 
Retina Research Fund, St. Mary’s Hospital 90) 
St. Mary's Hospital, Montreal 85 
Santa Monica Hospital Medical Center 86 
Sheets Eye Foundation 92 
Shepard’s New IOL Manual 61 
Sola Optical 30 
Sonometrics Systems, Inc. 35, 68 
Soper International Ophthalmics 42 
Jules Stein Eye Institute 31 
Storz Instrument Co. 40, 41 
Surgical Engineering Co. 34 
Surgidev Corporation Cover 3 
Topcon Instrument Corp. of America 19 
UCO Optics 39 
United Sonics, Inc. 25 
University of California, San Francisco 58, 87 
University of Iowa 51 
University of Pennsylvania 92 
University of South Florida 81 
University of Southern California 85 
University of Toronto 58 
Velotron, Inc. 48, 61 
Washington Hospital Center 51 
Weiss Scientific Glass Blowing Company 40 
West Virginia Academy of Ophthalmology 58 
Wills Eye Hospital 91 
Carl Zeiss, Inc. 83 
Zweng Memorial Retinal Research Foundation 81 


The Leiske 
; Physioflex™ 


= Style 10 





D ome e a . 
; Anterior wise... Roe 
> Chamber Lens Te ma 
i i 3 aA, * = T 
j —_ ee = a 
; | | ibili i i B This implant is available in diametral 
t The Leiske Physioflex™ Style 10 patibility with ocular tissue. By 
© Anterior Chamber Lens is the pro- virtue of the design and method of lengths of 10.5mm, 11.0mm, 11.5MM, 
© duct of long, consistent and careful manufacture, the smooth and round 12.0mm, 12.5MM, 13.0mm, 13. SMM ě ; 
£ research by Surgidev Corporation. PMMA loops insure stability, over a wide dioptric range, 10.0 ù. y 
a reduce weight and eliminate large, through 27.0 d.in 0.5mm increments. 
2 The Physioflex™ Style 10 Lens is bulky footplates, which can cause l 
«3 flexible in dramatic contrast to rigid iridectomy occlusion. For complete customer service 
% Anterior Chamber Lenses. This information, ordering, or to contact 
© flexibility contributes greatly to The 6.0mm optic size nehne S opd O0 SS e 
inimizi t-operative globe diplopia and edgeglare secondary please call: 1- - = 
E T s: to nonpa] pupillary dilitation. The Calif: 1-805-965-1085 Collect. 


tenderness. hal 
Physioflex™ Style 10 implant is ideal 


= The Leiske Physioflex™ Lens is for both primary and secondary = ps ee 
made of only one material, poly- implantations with either intracap- K N CI DA] E EN / 

methylmethacrylate “PMMA, a sular or extracapsular cataract Oy N K | ; y V. 

material with long history of com- extractions. AS AN -yo 


CAUTION: Investigationa 














- . ° e = s ee ee meor A A nn ee a a a o a re 
=A -= - ”_—_ - ~= —  - -= - as w ~~. “- - =~- (ee =. = >a» . v r. -a a ee -=a a em me RAA et ee n S rM M a- 
=- mee ee te - ær ~ —_—— -— - ~ - - e.~ ee ee ee LS he EE Ee EE EE Te ee 
~~ eee eee ~ asg -= > -< < = _—_——~— -a [l -_ —_ — ~ w- — - —— M ee oe ee eee SO Oe | et err -a A O OE O O A Ja aM -p ew 
Á a ome a n a ee ee ee oe ee _ -> -— Å eee ee ~~ - me are =- reame —_— — e ee a EE es Ee 
se e en me a rr ee rr aa M e a me Fe Sy SS mY Fe ee Se 
re ee ee a RE TE NL A A TT TT LE RE ES 
me et ae en re es rE A ES + eS NG FF 
ere eee eee a tT ET ET A SRG FUR mG Ce A ee = em weer a = 
-_ re ee eet ee 
ve te ee ne rw a 
an vna eaaa 
=a” = 
——~ “a 



























{ 


















LES - DARSA CO <I AE SR Te SSE a STE I o -D 
Sa ce a ES aa IRS TT A Re BS A SG Se = SS ae ERO ee M a 
Sap Reh RS se CaP re PEE EE ST OS se ES OS SA EE TS m Maa 
See Fe RR CT PRS OO + A TE SET OY 1S TEESE ERT ORE aaa ee 
wn 
' _ | 
Bae SZN i 
onm = an 
— SSS ae ee ee 
ee 
-- = oe SD ESE a a AA 
- a oo ARTAR EO ESENE 
2 Son FOES EEST 
mem D Sart Nt FP EET REIS} 
—— ONS A eT SP K 
i eee. nar AATF ET 
£ O me O e SoG TPE A 
> . z 
< a ~ ee oO- a <a o ene TES 
ae a osa O oc a UE SEP Pe 
j E RZ- -. ~ 
een Fe - . pera: D aM 
= = eanons Bes KZ  — 
=. e ~ = < yee o 
= RE SR EET a OE ee TASR ii p -6 e —_— +, ED? 
3 TR i -w 0 æm o 
mease —~ a aaa . è —- | 
a m " 9 —————— 
tls PTET PE meme EE M n 
| IAES. e Ee a 
en | = > J ` © ~ mera: ES — cere, cence SG 
| mS ET S ERS N SO SE ES ES St RS SS 2e —_— =æ GE 
|e am CREE E SS EE SRS A E RE URE SEP a SO REP EE EE IE FO I E E e - =- a 
| MA D UE ee AET T E E E EE EDESSE AE E E S E E ES E E E EE - oom 
RR ST A SE SES SS ERS SL cS EE NET I G E EE TE a a EE SF o ~= Q 
ee er ee E E eee rere E E E = 4 
me E E E E E E ee 
are ee area eer ee a eee ee eee eee eer -o =a | 
eS . = í 
E -- = i 
LL - - - í o 
LL LS | -=e = a 
S E E e -n = a4 
Ton Sr =a: | me ee ee ne a ee ee —s aS a 
ĖS < a M M M — — ee 
em am a a a es ee e a a a a Í eO Roe —_ am ee 
A ST S e e ee ee ——— <~e_nl 
n_n em ae aaa am a o e e ~_— em 
ee A I rt NS a M a =e E 
oo nna ne ee ae mr ee O am a 
SŘ a rt ee SS eel n GEE 
a ES NES SS SST ES : macaa man oee aaae e a = ——_—_—_ a 
oe a ER CP REE REE 5 ETS ee ST FSR i a O TO Se Se ~ a 
— -o OO aee aem EATS S Å: he - We xs : ` x e—a- MM — dz “EZ 
-* Sees m, y OOJOO lL ü M M a 
— l TEA E eS fae 
— Á b — >E 
anI 
vaa 7 S E a ELT 
li ——-~ eR LTE 








Al RGAN 
PLUS” 


I ARTIFICIAL TEARS 


ad~ 
ror comfortable 


relief of dry eye 


a 
i 2 fl O7 


sterile 1Smi 


TEARS PLUS” 


THE COMFORTABLE ARTIFICIAL TEAR. 


7 => 


e A 


z 
~~ t Do TS Kiar a : H7 ey Coa 
~ |. _ > ta me > « 
: * > s AF w 
‘hic, E e, a aw D ELD. 
+u ta P "a A naa N a ~ 4 
i, T 
. f T > R. T > ~~. > 
5 š AR ay 
ve se hat >» ~ ES 
¢ > Ga ‘ts ` A Ai 
J 3 * A‘ ., 3 = 
~ tds 
i Eria aan Benn TET 
j> LEM a oS a“ 
Pe ` ET ` 
aP E Oe m 


: Fa, 

Py 
Bw 

"ot ot) * 





— — 
-> 7 


? real DS aa 
J i KREO, 
y» 


AEE EA 
à i> “wm wr a l 
beig t EETA ; 
. ao w 
es 
PEG 


> ` y 
> 4 a Pad t 
ke i pa 
he Ex A 
Ùs ‘ al ~> 

~ d € l = 





In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

PH of the eye quickly and avoids stinging and you’ve 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979 


A ERGAN JO ee Inc. 


Irvine, CA 9271 
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AVital Element In 
Glaucoma Therapv... 


Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. lsopto® Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 
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0.25% 0.5% 1% 1.5% 2% 3% 4% 5% 6% 8% 10% 
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: Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


"This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.” 


References 
1. Data on file at Alcon Laboratories 
2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


Alcon 





DESCRIPTION: A sterile ophthalmic solution. Each mi contains: Active: Pilocarpine Hydrochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative’ Ly j 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methyicellulose 0.5%. Inactive: Boric Acid, Sodium Chloride (present in 0.25%, 0.5%, and 1% only), Sodium Citrate; 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, and 10%), Citric Acid, Hydrochloric Acid and/or Sodium Hydroxide (to 

adjust pH in 0.25% and 0.5%), Purified Water. CONTRAINDICATIONS: When constriction is undesirable such as in acute iritis and in cases of hypersensitivity to any of the 
components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS: Slight ciliary spasm with temporary reduction in visual anay and headaches. Contact allergy may 

occur with prolonged use. Sensitivity is infrequently observed. Retinal detachment has been reported. Lens.opacities may occur with prolonged use. Systemic reactions 

are rare. DOSAGE. 2 drops in the eye(s) 3 to 4 times daily. HOW SUPPLIED: 15ml and 30m! Drop-Tainer* dispensers 
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Innovators in 
Ophthalmic 


Innovative products 
for innovative techniques. 


The 
The 
The 
The 
The 


All created through research and development from ETHICON. 


side-cutting spatulated needle. 

monofilament synthetic suture. 

coated synthetic absorbable suture. 
monofilament synthetic absorbable suture. 
non-degradable monofilament synthetic suture. 


As the leader in wound closure, ETHICON provides 
the ophthalmic surgeon with the widest selection of 
suture products for every type of procedure from 
strabismus, oculoplastic, anterior-posterior 
chamber, retinal to corneal surgery. 


Innovative products — our continuing response to 
innovative techniques in ophthalmic surgery. 


ETHICON, INC. 1981 


Innovators in wound closure 
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All the pieces fit together... 


Blephamide 


‘\ (Sulfacetamide sodium 10% 


prednisolone acetate O 2 
| phenylephrine HCI 012%) 





with the leading 
sulfa/steroid combination. 


Blephamide treats the cause and complaint of bacterial 
conjunctivitis and blepharitis* 


E Suspended, microfine particles. 
a Smaller than a red blood cell. 
a No mechanical irritation to sensitive ocular tissue. 


E Greater chance of therapeutic action than with a solution. 
= The steroid in solution can be absorbed for immediate 
therapeutic effect. 
= The suspended particles stay in the conjunctival cul-de-sac 
and provide prolonged therapeutic effect! 





@ More anti-inflammatory action 
= 82% more anti-inflammatory action found with prednisolone 
acetate suspension than with prednisolone phosphate solutions 
in animal studies conducted with the corneal epithelium intact? 


Put all the pieces together 


with Blephamide: 


sulfacetamide sodium 10%, prednisolone 
acetate 0.2%, phenylephrine HCI 0.12%) 


*This drug has been evaluated as possibly effective 


aa ae ct : AIlERGAN Pharmaceuticals, Inc. 
for this indication. See full prescribing information <> Inine. CA 92713 





on following page. 
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Put all the pieces 
together with 
Blephamide. 


Blephamide® | iquifilm® sterile ophthalmic suspension 


CONTAINS: sulfacetamide sodium 10.0%; prednisolone 
acetate * (microfine suspension) 0.2%; phenylephrine 
HCI 0.12%; with: Liquifilm (polyvinyl alcoho! 1.4%), 
phenylmercunc nitrate (0.004%), antipyrine (O 1%), poly- 
sorbate 80, edetate disodium, sodium phosphate dibasic 
anhydrous, sodium phosphate monobasic, sodium thio- 
sulfate, hydrochloric acid to adjust pH to 6.8; and puri- 
fied water. *Licensed under patent 3,134,718. ACTIONS: 
Sulfacetamide sodium at 10% concentration is a potent 
bacteriostatic agent (effective against a broad range of 
pathogens, including staphylococci). The prednisolone 
content (in microfine, non-irritating suspension) effec- 
tively counters the allergic and inflammatory manifesto- 
tions of blepharitis. The phenylephrine component of 
Blephamide rapidly whitens the engorged vessels in the 
eye and lid. 


INDICATIONS: Based on a review of this drug by the 
National Academy of Sciences — National Research 
Council and/or other information, FDA has classified 
the indications as follows: “Possibly” effective: 
Nonpurulent blepharitis and blepharoconjunctivitis 
(sebortheal, staphylococcal, allergic); nonpurulent 
Conjunctivitis (allergic and bacterial). Final classifi- 
Cation of the less-than-effective indications requires 
further investigation 


CONTRAINDICATIONS: Acute herpes simplex (dendritic 
keratitis), purulent untreated infections, vaccinia, vari- 
cella and most other viral diseases of the cornea and 
Conjunctiva, ocular tuberculosis and fungal diseases of 
the eye. WARNINGS: 1. In diseases due to microorgan- 
isms, infection may be masked, enhanced or activated 
by the steroid. 2. Extended use may cause increased 
intraocular pressure in susceptible individuals. It is 
advisable that intraocular pressure be checked frequently 
3. In those diseases causing thinning of the cornea, per- 
foration has been known to have occurred with the use 
of topical steroids. 4. Use with caution in patients with 
known or suspected sensitivity to sulfonamides — if 
sensitivity or other untoward reactions occur, discon- 
tinue medication. 5. Should be used with caution in the 
presence of narrow angle glaucoma. 6. Reports in the 
literature indicate that posterior subcapsular lenticular 
opacities have been reported to occur after heavy or pro- 
tracted use of topical ophthalmic corticosteroids 
DOSAGE AND ADMINISTRATION: Optimal dosage is 
1 drop two to four times daily, depending upon the severity 
of the condition. In general, during early or acute stages 
of blepharitis, Blephamide produces results most rapidly 
—and most efficiently — with instillation directly into 
the eye, with the excess spread on the lid (Method 1). 
When the condition is confined to the lid, however. 
Blephamide may be applied directly to the site of the 
lesions (Method II). METHOD I: In the Eye and on the Lid. 
1. Wash hands carefully. Tilt head back and drop | drop 
into the eye. 2. Close the eye and spread the excess 
medication present after closing the eye over the full 
length of the upper and lower lids. 3. Do not wipe any of 
the medication off the lids. It will dry completely in 4 or 5 
minutes to a clear film that remains on the lids for several 
hours — it cannot be seen by others, nor will it interfere 
with vision. 4. The medication should be washed off the 
lids once or twice a day. However, it should be reapplied 
after each washing. METHOD II: On the Lid. 1. Wash 
hands carefully With head tilted back and eye closed, 
drop | drop onto the lid — preferably at the comer of the 
eye Close to the nose. 2. Spread the medication over the 
full length of the upper and lower lids. 3. Do not wipe 
away any medication — it will dry in 4 to 5 minutes to a 
Clear, invisible film which will remain on the lids for sev- 
eral hours. 4. The medication should be washed off the 
lids once or twice a day. However, it should be reapplied 
after each washing. HOW SUPPLIED: Blephamide sterile 
ophthalmic suspension is available in 5 mi and 10 mi 
Plastic dropper bottles. To be dispensed on prescrip- 
tion only 











Reference: 

1. Leibowitz HM, Kupferman A Bioavailability and thera- 
peutic effect of topically administered corticosteroids 
Trans Am Acad Ophthalmol! Otolaryngol 1975 Jan/ 
Feb;79(1):0P78-OP88 

2. Ibid 


AIlERGIN Pharmaceuticals, Inc. 
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Modern Concepts in Refraction: 


CORNEAL CONTACT LENSES 
AND 
REFRACTIVE KERATOPLASTY 
Friday and Saturday 


May 8-9, 1981 


San Francisco 





Sponsored by 
The Narcissus Medical Foundation 
In conjunction with 
| Mary’s Help Hospital 





AALA. and CMA. approved as Continuing Medical 
Education Program (Twelve Hours Credit ) 


PLACE 


Hyatt Hotel on Union Square, San Francisco 


TOPICS 
O0 All basic state of the art concepts and methods relative to 
currently avaikable contact lenses, hard/ soft gas permeable 
Basic methods and general overview of modem techniques 
in refractive keratoplasty 
Perspectives forfuture developments in contact lens tech- 








nology, refractive keratoplasty 
Overview of alternative methods eg. ortho ke ratology 
Didactic lectures and hands on workshops 


OO0 a B 


Basic and advanced contact lens assistance course 
workshop 


FACULTY 


JAMES D. ATWOOD, M.D. 
Sacramento, California 
PERRYS: BINDER. M.D 
San Diego, Califormia 
DAVID S. CHASE, M.D. 
Burlington, Vermont 
MR. L. DEAN CLEMENTS | 
Rochester, New York | 
DR. GERALD FELDMAN 
San Diego, Califormia 
PAUL HONAN, M.D. | 
Lebanon, Illinois 
MR. JACK MOORE 
Minneapolis, Minnesota 
ANTHONY B. NESBURN, M.D. 
Los Angeles, Califomia 
HAROLD A. STEIN., M.D. 
Toronto, Ontario, Canada 
LEROY G. MESHEL, M.D. 


San Francisco, Califomia 











Course Director 


TUITION 
$280.00 ( Please make check payable to Narcissus Medical 
Foundation, Education Committee. Mail to 1800 Sullivan 
Avenue, Suite 506, Daly City,CA 94015. Course enrollment | 
is limited—early registration is suggested. 
Exciting San Francisco Bay Area Social Program 
For more information contact: 
Leroy G. Meshel, M.D. 
Narcissus Medical Foundation 
1800 Sullivan Avenue, Daly City, CA 94015 
(415) 992-9224 















The Perfect Assistant 
for your Vitrectomy Instrument 


Keeler Motorized Microscissors 


® Infinite speed control 0-700 cuts per minute 


® Completely self contained unit - 
no assembly required 


® 90° and 45° angled scissors available 
® Rechargeable battery powered footpedal 


The Keeler Motorized Microscissors represent a 
marked advance in surgical instrumentation. The self 
contained battery powered footpedal allows the sur- 
geon independent control of the scissors. 


No extraneous movement will occur while performing 
intricate cutting procedures as the cutting power is 
activated by motorization not by hand motion. By 
depressing the footpedal, the surgeon can slowly and 
smoothly accelerate the cutting speed of the cutting 
blade while maintaining the maximum amount of 
torque necessary to cut dense and fibrotic tissue. 
Blade movement need never exceed the surgeon’s 
visual contact and release of the footpedal instantly 
stops the scissors action. 





54 Name 






KC Kee 


.. With the future in sight 


Hospital 
City/State/Zip 


1 O Please have a representative call. 
LJ Please send further information on the Keeler Motorized Microscissors. 
O Please send complete Keeler Product Catalog. 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia e New York © Boston » Los Angeles e Chicago + Houston « Atlanta © Cleveland « San Francisco 
Call toll free 800-523-5620 (in PA call 215-353-4350) © All products serviced in Broomall, PA 


In performing its precision cutting task, the proximal 
blade reciprocates and crosses the cutting surface of 
the stationary distal blade. Since the distal end is 
stable, a tissue layer can be cut away even against a 
second layer, without cutting the second layer. An 
infusion sleeve can be placed over the scissors if 
required. 


For complete details on the Keeler Motorized 
Microscissors, please fill in the coupon below, or 
call toll free 800-523-5620. 
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linically Proven For Tr 

Results You Want. 
The Dioptron Ultima is backed b 
more than seven years clinical 
experience and used by over 2,0! 
doctors. The results have increas 
both doctor and patient confi- 
dence. The Dioptron makes obje 
tive refraction of both routine 
and pathologic patients easier ar 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features one 
button, one-result performance, 
completely automatic from start t 
finish. 


Designed For The 
Demanding Practice. 

The Dioptron Ultima Diagnostic 
Eye Computer was designed to 
meet the needs of the most 
demanding practice with features 
such as the exclusive PathAlert™ 
System—an early warning systerr 
that may identify possible 
pathology. 


The Benefits Of The Highest 
Quality Autorefraction 
System. 

The Dioptron Ultima's unsurpasse 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No other autore- 
fractor—objective or subjective— 
provides you with better results 
than the Dioptron—and we have 
the clinical data to prove it. bs 
How to Obtain Dioptron’s 
Benefits. 

For more information about 

how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy of 
the Dioptron Ultima call Coherent 
toll-free at 800/227-1914. In Cali- 
fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122, 
Palo Alto, CA 94303. 


The Worlds *1 
Siraya aoe @ COHERENT 
U ore rac or. Applying Advanced Technology To Medicin 


€ Coherent 1€ 
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Diabetic Renal-Retinal Syndrome 


Edited by ELI A. FRIEDMAN, M.D. and FRANCIS A. L'ESPERANCE, Jr., M.D. 


This book provides a comprehensive 
analysis of the syndrome of eye and kid- 
ney failure that affects over half of all 
long term insulin-dependent diabetics. It 
contains up-to-date reviews and sugges- 
tions for therapy by ophthalmologists, en- 


docrinologists, and nephrologists. It pre- 
sents recent therapeutic advances in di- 
alysis and renal transplantation. Also in- 
cluded is material on future diabetic man- 
agement employing pancreas and islet 
of Langerhans transplants. 


1980, 480 pp., $39.50 ISBN: 0-8089-1302-6 Order Code: 791432 


Quantitative Layer-by-Layer Perimetry 
An Extended Analysis 


By JAY M. ENOCH, PH.D., CONSTANCE RAMSEY FITZGERALD, M.D., 
and EMILIO C. CAMPOS, M.D. 


Foreword by PROF. dr. HANS GOLDMAN 


In this book, the authors utilize recent 
developments in basic visual science and 
apply them to clinical vision testing. 
These new techniques allow for a far finer 
localization ot pathological processes in 
the retina and optic nerve. The tech- 
niques have been simplified and refined 
and represent only modifications of es- 
tablished approaches. They can be read- 
ily adapted to existing test devices. 

CONTENTS: Psychophysical Localiza- 


tion of Retinal Lesions Methodology for 
Psychophysical Testing. Remission of 
Anomalies: An Important Aid to Anal- 
ysis. Outer Retinal Pathology. Inner Ret- 
inal Pathology. Retinal Receptive Field- 
like Properties in Primary Open-Angle 
Glaucoma. Functional Time-Dependent 
Reductions in Sensitivity in Diseases of 
the Optic Nerve and the Visual Path- 
ways: Use of the Flashing Repeat Static 
Test (FRST). 


1980, 256 pp., $29.50 ISBN: 0-8089-1282-8 Order Code: 791165 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 « 24-28 OVAL ROAD, LONDON NW1 7DX 


Piease send me the following: 

__Friedman/ L'Esperance: Diabetic Renal-Retinal 
Syndrome, $39.50 Order Code: 791432 

-Enoch et al: Quantitative Layer-by-Layer Peri- 
metry, $29.50 Order Code: 791165 

Please check one box: 

O Visa [} MasterCard* 

C] Diner’s Club 

C] Payment enclosed (Free postage and handling. 
Add applicable sales tax.) 

Charge Card IN a 

Expiration Date: Month... iY CAT prea 

*For MasterCard include the numbers that appear 

above your MAG cae i 


C] American Express 


MW GUT StU On 


On prepaid orders, payment will be returned for 
titles on which shipment is not possible within 120 
days. Prices are in U.S. dollars and subject to 
change without notice. 


DNNNode 


(please print} 
AFFILIATION Dopmeneenerermracte teu en nr ON Ren en RE e ne 
ADDRESS rae ee ce 
CITY/STATE/ZIP ene a oR OR eae eee ee ee 
M Please check if you are a Grune & Stratton or 


Academic Press Author. Direct all orders to 
Georgia Phillips. Media Dept. Ophi 2/81 
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The Standard 
for Herpes Simplex 


Keratitis 


STOXIL 


brand of 


IDOXURIDINE 


Ointment 0.5% Solution 0.1% 
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-£ Stoxil 
: F : “oxuridine 
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° Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions 


e Choice of Dosage Forms for 
Patient Convenience 


e Economical 


Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis 
(topical use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Precautions: If there is no response after 
7 or 8 days, other therapy should be 
considered. Recommended frequency 
and duration of administration should 
not be exceeded (usually not longer 
than 21 days). Not effective in corneal 
inflammations if herpes simplex is not 
present. Boric acid should not be used 
concomitantly. To insure that stability is 
maintained, the solution should not be 
mixed with other medications. Studies 
of mutagenicity and oncogenicity have 
been inconclusive. 


Administer with caution in pregnancy or 
women of childbearing potential. In 
animal studies, fetal abnormalities have 
been reported. It is not known whether 
Stoxil’ is secreted in human milk. In 
general, nursing should not be under- 
taken while on drug therapy, since 
many drugs and their metabolites are 
excreted in human milk 


Adverse Reactions: Occasionally. irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have been observed 


Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.) in 15 ml. bottles with 
dropper: 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline SFrench Laboratories 


Philadelphia, Pa. 


a SmithKline company 
© SmithKline Corporation, 1981 


14 AMERICAN JOURNAL OF OPHTHALMOLOGY 





Only the industry leader could create the 





Connoisseur Collection. 


You choose the finest when you select this luxurious, 
hard-working professional equipment that com- 
bines dramatic styling with unsurpassed per- 
formance and convenience. All feature durable 
Smoke Brown or Almond epoxy enamel with 
matching upholstery and a choice of designer 
selected colors in soft cushions and panels for 

a statement of quiet elegance in any office. And 
theyre all engineered with our traditional high 


professional standards to give you the value that 
has made the RELIANCE name synonymous with 
superior patient and instrument positioning— 
nearly a century. 

Call your dealer, or write: 
F. & F. Koenigkramer, 
96 Caldwell Drive, 


pe 
Cincinnati, Ohio 45216. p nce 


Dept. AJO-2 -RG Rio TS 


Built for Performance. 
Priced for Value. 


Manufactured in Cincinnati, Ohio. U.S.A.— since 1898. 


© 19814 F. & F. Koenigkramer. All rights reserved 





photocoagulation 
lenses 


Ocular’s specially designed lightweight plastic lenses with 
anti-reflective glass coating are an important asset to the 
opthalmic surgeon. These lenses provide a large binocular 
viewing field and precise control of the laser beam for 
coagulation. Ocular Instruments’ lenses are provided 
either individually or in sets to permit laser therapy that 
provides for the greatest ease of use and most comfort to 


the patient during long procedures. 


LASER SET3: Universal Three Mirror Lens, McLean Prismatic 

Fundus Lens, Wilson Three Mirror Fundus Lens 

[Q Please send LASER SET 3 anc invoice for $695.00 

[} Please send additional information about other diagnostic, sur- 
gical and photocoagulation lenses. 

Ocular Instruments, Inc. 

PO. Box 598 e Redmond, WA 98G52 e (206) 885-1263 
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PLAN NOW 
TO ATTEND THE 


30 | DISEASES & SURGERY 
| OF THE LIDS, LACRIMAL 


ANNUAL 
MEETING 





NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April Il - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TO GET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS: 
27 Hours of Symposium 


President's Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 


*(In U.S. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 





GUEST SPEAKERS 


ALSTON CALAHAN, M.D. — Birmingham, AL 
MILTON BONIUK, M.D. — Houston, TX 
FREDERICK BLODI, M.D. — /owa City, IA 11 
PIERRE GUIBOR, M.D. -— New York, NY 


2 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G. STASIOR, M.D. — Albany, NY 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. — Portland, OR 
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If you only attend one seminar 
in 1981, here are 18 reasons why it should 
be in Atlanta this spring. 


Harry D. Arnold Jr., M.D., Eric J. 
Arnott, M.D., J.E. Blaydes Jr., M.D., 
Dwight H. Cavanagh, M.D., James 
P. Gills, M.D., William S. Harris, M.D., 
Norman S. Jaffe, M.D., Leeds E. 
Katzen, M.D., Charles Kelman, M.D., 
Manus C. Kraff, M.D., Jess C. 

Lester, M.D., Thomas Mazzocco, 
M.D., David J. McIntyre, M.D., 
Herbert J. Nevyas, M.D., Steven P. 
Shearing, M.D., John H. Sheets, M.D., 
C. William Simcoe, M.D., Barrie H. 
Thrasher, M.D. 

They are 18 of 
the most distin- 
guished ophthal- 
mologists prac- 
ticing today. And 
they will be the 
faculty for the 1st 
Annual Interna- 
tional Eye Congress | 
in Atlanta, Georgia. ` 
April 24-26, 1981. 

Sponsored by 
Metropolitan Eye 
and Ear Hospital, 
the 24 day 


BE 





o 






meeting will be held at Atlanta's 
Hyatt Regency Hotel. 

The subject of the meeting is extra- 
capsular cataract surgery and posterior 
chamber lens implants. Topics include: 
Modern Extracapsular Cataract Surgery 
and Why You Should Change to It, Con- 
trolling Astigmatism, Combined Pro- 
cedures, Complications and Avoidance. 

Do’s and Don'ts of Extracapsular 
Cataract Surgery, Medi-Legal Aspects of 
Intraocular Lens Implant Surgery, The 
Cornea, Retina and the Intraocular Lens. 

a Pre and Post 
Operative Care, 
Intraocular Lens 
Power Calcula- 
tions, Instrumen- 
tation, and Sur- 
gical Audio-Visual 
Techniques. 

The fee for 

ophthalmologists 
== jis $300. Anda 
special one-day 
=== course for techni- 
ees esa Clans on Saturday 
TEES April 25, is $50. 
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So plan now to attend the 1st Annual International 


Eye Congress in Atlanta. Attendance is limited to 300. 


Mail to: Ms. Linda Albright, Congress Coordinator 
c/o Metropolitan Eye and Ear Hospital 
3223 Howell Mill Rd., N.W. 


Atlanta, Georgia 30327 
Please include names of all registrants. 


Name(s) 


Í Address 
City 


f Make check payable to: Metropolitan Eye and Ear Hospital 


O $300 Ophthalmologist : 
O$ ici 


Technician 
O $350 Ophthalmologist with technician i 
_ i 


Phone -sc 


State 
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PERMALENS 


eet ol PAN A) 


DSS LS ae i 


Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wea. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the cornea can receive 
an oxygen supply adequate to main- 
tain itself in a hea'thy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 





reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens® Contact 
Lenses are available in a range of 
powers from +411.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most comeal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Permalens® Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol*/Normol® 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clérz® or Adapettes® eye drops 
are available. 

Patient comfort and convenience 
...clinically proven safety... easy 
fitting ... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens® as the 
extended-wecar lens. 


Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page. 








Now available nation-wide. For 
details, contact your representative 
or call: 





GopervVision Inc. 
OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 


© 1980 CooperVision Inc. 




















Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 








DESCRIPTION 


The Permalens* (perfilcon A) Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfilcon A, 

is a terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent. The hydrated lens consists of 29% 
perfilcon A and 71% water by weight. The gas permeability of 
Permalens* Hydrophilic Contact Lenses, using the Fatt method! 
has “eh determined to be: 42.0 x 10- cm?+ml O2/seceml*mm Hg 
at 36 


ACTIONS 


When placed on the human cornea, the hydrated Permalens" 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias 


INDICATIONS AND USAGE 


Aphakia 
Permalens” (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions 


1. Acute and subacute inflammations of the anterior segment 
of the eye 

2. Any eye disease which affects the cornea or conjunctiva 
3. Insufficiency of lacrimal secretion. 

4. Corneal hypoesthesia. 

5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses 


WARNINGS 


Abrasions and Infections 

If a lens becomes less comfortable than it was when it was first 
placed on the wearer's cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating, 
deposits, or lens damage. If examination of the patient's eye 
reveals any eye abrasion, ulceration. irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, the lens should be removed immediately and a physician 
consulted. 


Patients should not be fitted with Permalens" (perfilcon A) 
Hydrophilic Contact Lenses during the post-operative period until, 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permalens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection system, they 
may be stored in PERMASOL™ Rinsing and Storage Solution 
(sterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK" Sterile 





Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL"* Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chlorice. 
sodium borate, boric acid, polyvinylpyrrolidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%) 


Only the above solutions and the following may be used with 
Permalens* Hydrophilic Contact Lenses 


1. PREFLEX" Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%) 

2. NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%, edetate disodium 
0.1% and chlorhexidine 0.005%) 

3. CLERZ” Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0.1% and Thimerosal 
(Lilly) 0.001%) 

4. ADAPETTES" Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase" (polyvinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%) 


No conventional (hard) contact lens solution should be used 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxious or irritating 
vapors 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Permalens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL™ Rinsing and Storage 
Solution, BOILNSOAK* Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittle and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1. PERMASOL” Rinsing and Storage Solution 

2. BOILNSOAK" Sterile Saline Solution 

3. FLEXSOL'* Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled 


Cleaning and Disinfecting 
Prior to wearing, Permalens* (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal for cleaning is recommended 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearers eyes, 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX" Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ" Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn 


Routine Thermal Disinfection Method: Permalens" Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses 
After cleaning with PREFLEX" Sterile Cleaning Solution, rinse 
lenses with PERMASOL™ Rinsing and Storage Solution or 
BOILNSOAK* Sterile Saline Solution, and disinfect ina RINCON* 
low-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILnSOQAK’* 
Sterile Saline Solution just prior to disinfecting the lenses 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL” or 
BOILNSOAK* Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is cool, lenses have been disinfected 


NOTE: USE OF THE RINCON’ THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with PREFLEX’ 
Sterile Cleaning Solution, FLEXSOL" Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX" Sterile Cleaning Solution and rinsed 
with NORMOL* Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL" Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL" Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens 


WARNING: FLEXSOL" STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WIT 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated dur 
sleep. This may result in the lens being dislodged from the 
lid action or rubbing the eyelids. Dislodged or routinely rem! 
lenses should be thoroughly rehydrated in one of the follo 
solutions: 


1. PERMASOL™ Rinsing and Storage Solution 
2. NORMOL’ Sterile Rinsing Solution 
3. BOILNSOAK* Sterile Saline Solution 


After the lens returns to a soft, supple state it should be cle 
and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses w 
have been soaked in conventional hard contact lens solutis 
Eye irritation may occur within a short time after putting on 

stored in a solution of improper pH or tonicity. Removal of # 
lens will relieve the irritation 


Excessive tearing or redness, unusual eye secretions, redu 
visual acuity, and photophobia are not normal: if these symp 
occur, the patient should be examined by an eye-care prac 
to determine the cause 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods of fitting contact lenses do not apply 
Permalens* (perfilcon A) Hydrophilic Contact Lenses. For z 
detailed description of the fitting technique, refer to the Per 
lens" Hydrophilic Contact Lens Professional Fitting Guide, 

copies of which are available from Cooper Laboratories, Inc 
N.Whisman Road, Mountain View, California 94043 


WEARING SCHEDULE 


Permalens” Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increas 
wearing time required. Cleaning is recommended at monthil 
intervals. However. at the discretion of the eye-care practitis 
the lenses may be removed at a frequency adjusted to the n 
of each patient 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patie 
is supplied with all necessary accessory products and fully u 
stands all care and handling instructions for the lenses. Regi 
post-fitting visits are necessary to assure patient health and 
compliance with instructions 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 
a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number. and expirat 
date of the lens 


Accessories 
Patient Care Kit Cat. #8C 
Wearers Manual Cat. #8C 
PERMA-case™ Contact Lens Storage 

anc Carrying Case Cat. #8( 
FLEXSOL* Sterile Disinfection and 

Storage Solution’ Cat. #9 
NORMOL’ Sterile Rinsing Solution* Cat. #9( 
PREFLEX’ Sterile Cleaning Solution* Cat. #90 
CLERZ" Lubricating and Rewetting 

Eye Drops Cat. #80 
PERMASOL™ Rinsing and Storage 

Solution Cat. #8C 
RINCON* Thermal Disinfection Unit*” Cat. #9C 
BOILnNSOAK" Sterile Saline Solution’ Cat. #9C 
ADAPETTES* Sterile Lubricating 

Solution Cat. #90 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 


Fatt! Morris JA A survey of gas-permeable contact lenses 
The Optician: 27-36 (November 4, 1977) 

*A product of Burton. Parsons & Company, Inc 
**A product of Rincon Industries, Inc 





OopervVision Inc. 


OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6400 





Are you limited in your choice of approaches cl i n i tex 
and techniques in Anterior/Posterior Segment Division of Cooper Medical Devices Corp. 
Surgery? 183 Newbury St./Danvers, Ma. 01923 /USA 

With the VISC-X there are no limitations in Phone 617-774-0415% 
surgical procedures. 

The VISC-X system offers you more options 
than any similar instrument. Approaches and 
techniques with multifunctional or single function 
probes may be employed. 

YOUR CHOICE OF TIP SIZES 

1 mm (Micro) 1.65(Mini) 

2.3 mm (Lentectomy) 

Laser welded, X-ray inspected, self-sharpening, 
double lip cutters with superior cutting ability in 
continuous, oscillating or altemating modes. 


AUTOMATIC SUCTION 
Footswitch operated. 


AUTOCLAVABLE 
Flash autoclavability renders the instrument ready 
for emergencies and use several times a day. 


UNIQUE MODULAR BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 
parts, eliminating down time and keeping repair to a 


minimum. You may add components at any timeto suit 
changes in your surgical techniques. 

Phone collect or write for information foranocost, 
no obligation demonstration. 


What are your approaches to 
Anterior/Posterior Segment Surgery 


The Machemer are). 
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Utility...Class...Style 


Rodenstock's versatile Instrument ® Modular construction to better 
Carriers feature: | adapt to the individual 
è Telescopic sliding tables which practitioner's needs. 

accommodate 2 to 3 individual ® Wide assortment of colors 

instruments. available for the Combiplan and 
@ Column mounts for an additional Combistyle to meet your 

two to three instruments. requirements. 

Q, 
| 





AMERICAN JOURNAL OF OPHTHALMOLOGY 23 





4 
= e Adaptable to instruments To order, or for complete 
of other manufacturers. information, call toll free 
T @ Unique, convenient (800) 237-5906. In Florida, 
| accommodation of trial call collect (813) 443-260€ 
lens sets. Coburn Professional 
@ Numerous space and labor Products Division, 
saving devices to facilitate 1375 South Ft. Harrison, 
patient examination(e) Clearwater, Fla. 33516. 


Combiplan 
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The Eye of Horus 


The origin of today’s prescription s 


ibol “Rx” goes back 5,000 years to the picture 


of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTI¢ 


known as trifluorothymidine, Fs 1dR,FsT), an antiviral drug for topical 


is the brand name for trifluridine (also 


treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxvuridine. 
VIROPTI( 


aqueous solution with acetic acid and sodium acetate (buffers), sodium 


sterile opththalmic solution contains 1% trifluridine in an 


chloride, and thimerosal 0.001% (added asa preservative) 


CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 
nucleoside with ¿n vitro and in vivo activity against Herpes simplex virus, 
types | and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited in vitro 

Intraocular penetrauon of trifluridine occurs after topical insullauon of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal o1 
uveal inflammation may enhance the penetrauon of tnifluridine into the 
aqueous humor. Unlike the results of ocular penetrauon of trifluridine in 
vilro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra- 


tions within the aqueous humor of the human eve 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine ( )phthal- 
mic Soluuon, 1% is indicated for the treatment of primary keratocon 
junctuivius and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
kerautis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity o1 hypersensitivity to idoxuridine has 
occurred. In a smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 


lhe clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex on ophthalmic infections caused by 
vaccimiavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 


keratius by well-controlled clinical trials. VIROPTIC is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonvira 
trophic lesions 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy. The mean time to corneal re- 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROPTI¢ 
was evaluated in the treatment of He rpes simplex virus keratitis in patients 
who were unresponsive or intolerant to the topical administration of 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (9290) 
pauents (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 
for patients with geographic ulcers. 
CONTRAINDICATIONS: VIROPTI( 


Soluuon, 1%, is contraindicated for patients who develop hypersensitivity 


brand Trifluridine (¢ yphthalmic 


reacuions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

uon should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

General: VIROPTIC brand Inifluridine Ophthalmic Solution, 1% should 
be presc¢ ribed only ton patients who have a clinical diagnosis of hei pei 
kerauus, 
VIROPTI( 


cornea when instilled but these effects are usually transient. 





may cause mild local irritation of the conjunctiva and 
\lthough documented ¿n vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTI( 
ity exists Of viral resistance development 


the possihil 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 





VIROPTIC 


Influriaine) 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded* 
During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 








Sdays after VIROPTIC therapy 


0 days 


e Less frequent applications 
e No middle of the night dosage 


e None of the blurring and inconvenience 


of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 


re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutagenesis, Impairment of Fertility; Mutagenic Potential. 
Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this ime. The oncogenic potential of trifluridine in rodents is 
being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (< 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 


prescribed for nursing mothers unless the potential benefits outweigh 

the potential risks. 
ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


hea’ The First Antiviral Product From Burroughs Wellcome Co. 


Wellcome Research Triangle Park North Carolina 27709 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 





OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops unul the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potenual ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8°C (36° to4@ F). 


The 16th Annual Meeting and Scientific Assembly 


AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


Joint Meeting with the 
INTERNATIONAL GLAUCOMA CONGRESS V 


MARCH 15-21, 1981 
ORLANDO, FLORIDA 


INTERNATIONAL GLAUCOMA CONGRESS V 


Chairmen: Adoiphe Neetens, M.D. President: R. Witmer, M.D. 
Maurice Langham, Ph.D. Vice President: Mikhail Krasnov, M.D. 

Monday, Speakers 

March 16 ROBERT K. ABRAHAM, MD JAMES ©. BOBROW, MD JOHN C. MERRITT, MD 
ROBERT F. AZAR, MD LE. CAIRNS, MD SVATOPLUK REHAK, MD 
STANLEY C. BECKER, MO DIETER FRIEDBURG. MD RALPH S. SANDO, MD 
HUGH BECKMAN, MD MAURICE LANGHAM, PhD DONG S. SHIN, MD 
ERNST van BEUNINGEN, MD NORMAN S. LEVY, MD, PhD ZARKO M. VUCICEVIC, MD 
G. BISCHOF, MD MICHAEL E. LIEPPMAN, MD RUDOLPH WITMER MD 


THOM J. ZIMMERMAN, MD, PhD 


INTERNATIONAL GLAUCOMA CONGRESS—LEDERLE AWARD 
Presented by Mr. Robert F. Saydah of Lederie Laboratories 


J.E. CAIRNS, MD, Recipient 
SEMINAR SPONSORED BY LEDERLE LABORATORIES and MERCK SHARP & DOHME 





COCKTAILS/RECEPTION 6:30-8:00 PM 
Sponsored by Lederle Laboratores 
EVERYONE WELCOME 


AMERICAN SOCIETY OF CONTEMPORARY OPHTHALOMOGY 


Claes Dohiman, M.D. Chairman Jack Hartstein, M.D. Vice-President, 
Denelson Manley, M.D. President John Bellows, M.D. Director 
Sunday, March 15 OCULOPLASTIC SURGERY SEMINAR. Chairman: Pierre Guibor, M.D. 
PARTICIPANTS 
Spencer P. Thornton, MD Holger Busse, MD Douglas D. Dedo, MD Wiliam R. Thornton, MD 
Gerard M. Shannon, MD Thomas C. Naugle. Jt, MD Mark R. Levine, MD David E. Savar, MD 
Anders Borthne, MD Ralph E. Wesley, MD Eugene O. Wiggs, MD Ernst Nicolitz, MD 
Frank F. Rubin, MD William Fein, MD Robert Goodman, MD John G Yassin, MD 
Sanford D. Hecht, MD Norman Shorr, MD Michael J. Albom, MD Roger Kohn, MD 
Ferdinand F. Becker, MD Milton Boniuk, MD Robert A. Schimek, MD Marsha Guibor, CO 
Thomas E. Campbell, MD Robert T. Steiler, MD Darrell E. Wolfley, MD 


Monday, March 16 GLAUCOMA SEMINAR (See Above) 


Tuesday, March 17 CATARACT SEMINAR. Chairman: Richard Troutman, M.D. Speakers: Donald 

Willard, M.D. (Easton, Herbert Kaufman, M.D. (New Orleans), Charles D. Kel- 

man, M.D. (New York), Robert F. Azar, M.D. (New Orleans), Harold Scheie, M.D. (Philadelphia), Edward 

Shaw, M.D. (Phoenix), Donald L. Praeger, M.D. (Poughkeepsie), Steven P. pela UAE M.D. (Las Vegas), 

David Miller, M.D. (Boston), Robert Stegmann, M.D. (Boston), Charles W. Bechert Il, M.D. (Ft. Lauderdale), 

Miles Galin, M.D. (New York), Jack Hartstein, M.D. (St. Louis), William S. Harris, M.D. (Dallas), William. C. 
Simcoe, M.D. (Tulsa), Jack Kayes, M.D. (St. Louis). 


Wednesday, March 18 RETINA-CHOROID-VITREOUS SEMINAR. Chairman: Howard Schatz, M.D. 

Speakers: Marvin F. Kraushar, M.D. (New York), Daniel F. Finkelstein, M.D. 

(Baltimore), Lawrence J. Singerman, M.D. (Cleveland), Peter H. Morse, (Chicago), Robert Massof, Ph.D. 

(Baltimore), Howard Schatz, M.D. (San Francisco). Ronald G. Michels, M.D. (Baltimore), Theodore F. 
Schaegel, Jr, M.D. (Indianapolis). 


Thursday, March 19 CONTACT LENS SEMINAR. Chairman: Jack Hartstein, M.D.Speakers: Mathea 

R. Allansmith, M.D. (Boston), H. Dwight Cavanagh, M.D. (Atlanta), Joseph A. 

Baldone, M.D. (New Orleans), Paul R. Honan, M.D. (indianapolis), James M. Gordon, M.D. (St. Louis), John 

F. Mit k M.D. (Kingston), Harold A. Stein, M.D. (Toronto), Bernard Slatt, M.D. (Scarborough), Ellis Gruber, 

M.D. (Rochester), Dean Clements, (Rochester) Gerald Feldman, Ph. D. (San Diego), Louis A. Wilson, M.D. 
(Atlanta). Oliver H. Dabezies, Jr., M.D. (New Orleans). 


Friday, March 20 CORNEA AND EXTERNAL DISEASES SEMINAR. Chairman: Claes Dohiman, 

M.D. Speakers: Claes Dohiman, M.D. (Boston), Mathea Allansmith, M.D. (Bos- 

ton), H. Dwight Cavanagh, M.D. (Atlanta), David Miller, M.D. (Boston), George O. Waring, M.D. (Atlanta), 
Lance S. Forstot, M.D. (Denver), Robert Abel, M.D. (Wilmington), Herbert Kaufman, M.D. (New Orleans). 


Saturday, March 21 REFRACTIVE SURGERY SEMINAR. Chairman: Herbert E. Kaufman, M.D. 

Speakers: Herbert E. Kaufman, M.D. (New Orleans), S. Fyodorov, M.D. (Mos- 

cow), Leeds Katzen, M.D. (Baltimore), Theodore P. Werblin, M.D. (New Orleans), Keith S. Morgan, M.D. 

(New Orleans), Leo Bores, M.D. (Detroit), Anthony Nesburn, M.D. (Los Angeles), Richard Troutman, M.D. 
(New York), Herbert Katzin, M.D. (New York), Miles Friedlander, M.D. (New Orleans). 


AMERICAN SOCIETY OF 


CONTEMPORARY OPHTHALMOLOGY 


(Program Continued) 


PRE-BOARD INTENSIVE REVIEW COURSES 
Monday, March 16—Saturday, March 21 





MORNING AFTERNOON 
SEMINARS REVIEW COURSES 
Glaucoma Kone 
Cataract and Ocular Motility 
IOL Optics and Refraction 
Oculoplastic Surgery Pharmacology and Therapeutics 
Retina-Choroid-Vitreous Anterior Segment Diseases 
Contact Lenses Vitreoretinal Disorders 
Cornea and External Diseases Neuro-ophthalmology 
Refractive Surgery 
SPECIAL COURSES 
Workshops, Tutorials and Review/Refresher Courses 
Course # of CME 
Number Title Days Hours Fee 
1 A & B Scan For Axial Length Measurements & Precataract Eval. 1 4 $ 75 
2 Gonioscopy: A Critical Examination Of The Angle 1 4 $ 75 
3 External Ocular Diseases 2 8 $125 
4 Microsurgery Of The Anterior Segment 3 15 $400 
5 The Laser And Glaucoma 1 4 $ 75 
6 intraocular Lens Surgery 2 8 $150 
7 Vitrectomy Methods For The Anterior Segment Surgeon 1 4 $ 75 
8 Visual Function Testing Procedures 1 4 $ 75 
9 intracapsular And Extracapsular Pseudophakia 3 15 $500 
10 Macular And Retinal Diseases 1 4 $ 75 
11 Which Patient Should | Select For Fluorescein Angiography 1 4 $ 75 
12 Update In Contact Lens Fitting For Res., Oph. Assts., & Tech. 1 4 $ 75 
13 Current Trends In Strabismus Surgery 1 4 $ 75 | 
14 Strabismus Review/Refresher Course 1 4 $ 75 
15 Trends in Extraocular Muscle Procedures-Advanced Course 1 4 $ 75 
16 Extended Wear Contact Lenses 1 4 $ 75 
17 Piggy-Back Contact Lenses And Inventory Method Of Fitting 1 4 $ 75 
18 Contact Lens Fitting, Starting From Scratch 1 4 $ 75 
19 The Physiology Of Aphakic Vision 1 4 $ 75 
20 Practical Ocuioplasiic Surgery 1 4 $ 75 
21 Giaucoma Therapy Advances 1 4 $ 75 


Note-Please identify special course numbers and include fees with your registration. 


These Continuing Medical Education offerings meet the criteria 
for up to 50 hours of credit in Category 1 for the Physician's 
Recognition Award of the American Medical Association. 


FOR YOUR CONVENIENCE 
REGISTER BY TELEPHONE 


CALL TOLL-FREE 


800-621-0463 


REGISTRATION FORM 


OPHTHALMOLOGY SEMINARS 
PRE-BOARD COURSES/TUTORIALS/WORKSHOPS 


MD 
(please print) 
ADDRESS 
CITY, STATE, ZIP 
Members Nonmembers Residents 
Membership Dues $ 60 $75 with letter from 
Preregistration $250 $325 department 
At Door $300 $375 chairman 
Board Review Courses 6 Days-——$250.00 
Tutorial Course # (see above) 
(fees additional} 


C Check C Visa C] MasterCard 


Card a a a MIO a cere TOA 


Make check payable to: 
AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 
6 North Michigan Avenue, Chicago, Illinois 60602 
No refunds after February 1, 1981 
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CONTACT LENSES 


THE HIGH 
WATER MARK IN 
EXTENDED WEAR 


HIGHER OXYGEN 
PERMEABILITY 


Sauflon PW (lidofilcon B) 
is a hydrogel lens that's 79% 
water — the highest water con- 
tent lens available. As a 
result, Sauflon PW material 
has higher oxygen perme- 
ability by some 40% than other available lenses! 
This means an extra margin of safety and comfort 
for your patients. 


DURABILITY YOU CAN FEEL 


Sauflon PW extended wear lenses are lathe 
cut from a hydrophilic co-polymer of N-vinyl 
2-pyrrolidone and methylmethacrylate. The use 
of this proven material results in strength and 
durability exceeding those of other materials. You 
simply have to feel it to believe it. 


1. Fatt, I. and Morris, J., ‘A Survey of Gas-Permeable Contact Lenses: 
The Optician, November, 1977 





A COMFORTABLE, 
PREDICTABLE FIT 


A simple, refined fitting 
system for Sauflon PW lenses 
evolved from extensive 
clinical trials. One diameter 
(14.4mm) and three base 
curves (8.1, 8.4 and 8.7mm) 
comprise the full range of parameters required 
to fit aphakes. Fitability and lens performance are 
also enhanced by the lens design, which includes 
a large 8.0mm optical zone for all powers. This ease 
of fit and comfort resulted in successfully fitting 
80% of patients who previously failed in attempts 
to wear contact lenses? 


For more information on the high water 
Sauflon PW lens, call us or your local Sauflon 
distributor. 


2. Clinical data on file at Heyer-Schulte Medical Optics Center 








SAUFLON DISTRIBUTORS: 
Bailey-Smith Corp. 
Little Rock, AR (501) 664-2246 Atlanta, GA (404) 432-0048 


Colonial Instrument Co. Mid-South Contact Lens, Inc. 
Gaithersburg, MD (301) 840-0969 Memphis, TN (901) 795-6662 


Columbian Bi-Focal Co. PALCO 
Portland, OR (503) 233-6211 Lincoln, NE 


Global Contact Lens Precision-Cosmet 
Miami, FL (305) 871-5130 Minnetonka, MN 


Ideal Optics, Inc 


(402) 474-4333 


(800) 328-3898 


gum A Division of American Hospital Supply Corporation 


Protessional Contacts 
Orlando, FL (305) 422-1335 


Rooney Optical, Inc 
Cleveland, OH 
Security Contact Lens Corp. 

Los Angeles, CA (213) 475-6707 


Target Industries 


Cohasset, MA 


(216) 267-5600 


(617) 383-6440 


1402 East Alton Avenue 


OPTICS CENE? Irvine, California 92714 


es (800) 854-6930 


(800) 432-7489-California 


Tru-Form Optics Inc. 
Euless, TX 


Universal Contact Lens 
Shreveport, LA (318) 425-424 


(817) 267-926 


Winchester Optical 
Elmira, NY (607) 734-425 


Wolcon Laboratories, Inc. 
Melvindale, MI (313) 388-370 
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The ANGIOCHART™ by ABP 


... The Fluorescein Professionals... 


canal Let us introduce you to “The ANGIOCHART System” 


m Custom processing & printing. 

gw A full study print positive on paper. 

w A full study print positive on film for 
backlight viewing. 

mw “The ANGIOCHART’—12 3%" x 4” 
photographic prints depicting early, mid & 
late phases mounted sequentially. 





“The ANGIOCHART System” 


@ Keeps all photographic records in one 
easy to file chart. 

w Eases interpretation with the enlargement 
series. 

@ Simplifies longitudinal studies. 

@ Aids in explaining diagnosis to patient. 


“The ANGIOCHART”’ js... 


@ Available by direct mail. 
m All studies will be returned first class mail 
on same day as receipt. 


Call or write for a sample ANGIOCHART or information about our other photographic services. 


ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY, Inc. 
6601E.22NDST. m SUITE1 m TUCSON, AZ85710 = 609-790-0661 





Step-by-step instructions from 54 contri- 
the butors ... all styles of lenses, with an 


P expanded section on WORST, SHEARING, 

intraocular CHOYCE, KELMAN, AZAR and LEISKE 

lens LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


manual e Where and how to order lenses 


è Complications and how to treat them 





BY DENNIS D SHEPARD, MD FACS 
m~ D> è Simplified lens power calculation 








a pica ie í — e Implantation instruments 
Cœ) | 7 j e Intra- and Extracapsular techniques 
) | he "i / e A-Scan Ultrasonography 

" N A | 
a ( \ | e Informed consent forms 
\ i , e Post-op care 
| je ra — e FDA & IRC regulations and reporting 

aw Y ' | e Surgical fees and 3rd party billing 

er A © 464 pages, 1163 references, illustrated 
Wit —_ os a E a S e F 
ALPAR DICKERSON KRAFF PEARCE - Dennis Shepard, M.D. Publisher 
ANIS DREWS GREENE KRASNOV PROKOP ș 1414 South Miller Street I 
AZAR DULANEY HERTZOG KRATZ SHEARING y 
BEALE EIFRIG HILES KWITKO SHEETS ı Santa Maria, California 93454 USA - 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE - 
BOYD FECHNER HOFFER LITTLE SHEPARD : 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH I Please send me _______ copies of : 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA § n . , i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT Price includes tax and postage/ į 
DARIN GOULD KELMAN OSHER WORST i 

handling (in U.S.A.). Enclose check. ! 
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PITTSBURGH 
OPHTHALMOLOGY 
SOCIETY 


AND THE 


DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF PITTSBURGH 
SCHOOL OF MEDICINE 





Present Their 


SEVENTEENTH ANNUAL SPRING MEETING 


Friday and Saturday, Pittsburgh Hilton 
March 27-28, 1981 Pittsburgh, Pa. 
FACULTY 
D. Jackson Coleman, M.D., New York Steven M. Podos, M.D., New York 
Richard H. Keates, M.D., Columbus Norman J. Schatz, M.D., Philadelphia 


GUEST OF HONOR 
A. EDWARD MAUMENEE, M.D. 


William Holland Wilmer Professor Emeritus (Active Staff) 
of Ophthalmology 
and 
Former Director, Department of Ophthalmology, 
The Wilmer Ophthalmological Institute 
The Johns Hopkins University School of Medicine 
and The Johns Hopkins Hospital, 
Baltimore, Maryland 





Dr. Maumenee will present the First Annual Harvey E. Thorpe Lecture 


FOR NURSES AND ALLIED OPHTHALMIC PERSONNEL 

A full day symposium on “The Role of the Nurse and the 

Technician in Ophthalmology,’’ Saturday, March 28. 

Please indicate interest when responding for registration information. 


REGISTRATION FEES: 
Physicians — $150. (Meals included.) 
Residents — $75. (Meals included.) 


Approved for AMA Continuing Education Credit Category 1 
(12 Credit Hours) by the Pennsylvania Academy of Ophthalmology 
and Otolaryngology. 


For registration and Nurses’ Symposium information, contact: 
Frank Cignetti, M.D. 

Program Co-Chairman, Spring Meeting 

Pittsburgh Ophthalmology Society 

2545 Mosside Blvd. 

Monroeville, Pa. 15146 

(412) 356-8815 


Variable Angle at the Flip of a Switch 


The Versatile Topcon 
TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a van- 
able angle camera that lets you instantly 
switch between three different settings 


45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or ins. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame 
per second power supplies; 
standard or tilt models. 


d5 


A wom World of Precision Optics 
Aopen Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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Finally. 


NORMAL SALINE 
Salt Tablets are now 
available. To order 
call Toll Free 1-800-826-0457 


In Wisconsin Call 1-715-345-0404 


Dispensing Bottles Also Available 


font back 


NORMAL 
SALINE 


Container tor preparation 
& Mornin! Satine Solution 


Wermng 
Eann sav upien = 
De me 
nestle, new Haine SOM ii 
Py Meigs EA cre gampi wee 





NORMAL 
SALINE 


For the preparation of 
Normal Saline Solution 


Contents: 200 Tablets 
Sodium Chloride U.S.P 
Weight 250 mg. each 





Product of Professional Supplies, Inc. e Stevens Point, Wisconsin è 54481 


A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON’S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 








/ feign 


Ww 
| SINSKEY 
| 


Starting in 1977, with the introduction 
1365 ofthe IOLAB Model 101, a surge of 
13 interest has developed among oph- 

thalmologists for positioning intraocular 

lenses in the posterior chamber. 


This year, IOLAB introduced the 
Model 103 J/M/L lens designed by 
Robert M. Sinskey, M.D., of Santa 
Monica, California. This posterior 
chamber lens has loops which are 
ats Model 101 and, 

p ade of the same.5.0 PROLENE* 
polypropylene, the loops are con- 
tinuously curved from the point of 
attachment to the optic so that the 
compression force is always at an 
angle to the main axis of the loop 
fiber. This design results in a reduction 
of the force required to compress the 
loop. 


IODENTIFICATION™ marking system 


On all IOLAB lenses the IODENTIFICATION” contident that the patient will receive a lens with MODEL 103J 
marking system ts Clearly visible, with the dioptric the proper refraction. The IODENTIFICATION™ 6mm optic with plano-convex design. 


power number and the IOLAB name embossed marking system guarantees the stated dioptric 1 i 

- i m | m - 
nght on the lens. This unique Concept .nsures that power to within + 0.25d of the power embossed 3m hapt c diameter, two position 
at the time of implantation the surgeon can be ING holes al 6 and 12 o'clock. 


Loops parallel to the plano surface. 
MODEL 103B 
Model 103J with blue loops. 


MODEL 103M 
oops are angled at 10° toward the 
convex side. 

MODEL 103N 
Model 103M with blue loops. 


MODEL 103L f 
Haptic diameter of 13.5 mm, loops: 
angled 10° toward the convex side? 


MODEL 103Q 


Model 103L with blue loops. f 
f 
CAUTION: Investigational f device. 
Limited by Federal law tó investi- 
gational use. é 
F 
IOLAB Corporation 
861 Village Oaks Drive 


Covina California 91724 
Telephone: 213-915-7681 


1-800-268-2183 
British Columbia: 
112-800-268-21 83 


a 
"Trademark of Ethicon, Inc 


*IOLAB Corporation 1980 
1007 
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ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 
ANNOUNCE 
EXTRACAPSULAR CATARACT EXTRACTION 
A PRACTICAL WORKSHOP 
(INCLUDING POSTERIOR CHAMBER IOL’S) 
FRIDAY AND SATURDAY, March 20-21, 1981 


(Limited to 40 Participants) @ ESTELLE DOHENY EYE FOUNDATION 





OBJECTIVES: 

1. Review indication, contraindications, complications, pre-op management and surgical techniques, etc. for 
extracapsular cataract extraction and posterior chamber lenses. 

2. wp danj a surgery on cadaver and animal eyes using various extracapsular techniques and posterior 
chamber eS. 


3. Review video tapes of human surgery. Pre-Operative Evaluation 


PROGRA Specular Microscopy and Ultrasound 


RAM Lens Design 
Course Director: Larry Leiske, M.D. History of ECCE Techniques Calculation of Lens Power 
Ronald E. Smith, M.D. John J. McDermott, M.D. Extracapsular Techniques LABORATORY SESSIONS 
Ronald Akashi, M.D. Albert Monterastelli, M.D. Use of | and A Tip in Planned ECCE Pract d Aanterl 
George yee ee annon p. hoH . M.D. Sangene iy eer nepeue eyes ice Surgery on Cadaver and anima 
Kenneth R. Diddie, M.D. ichard R. Ober, M.D. roblems Related to Late Capsule 
Francis Hertzog, M.D. Ralph Riffenburgh, M.D. Clouding | | inaartuon oF posterior chamber lenses _ 
Arthur Hurt, M.D. James Salz, M.D. Indications and Selection of Patients Tuition: $350 Accredited for 16 hours, 
Charles L. Janes, M.D. David Schanzlin, M.D. Contraindications and Management Category | AMA-CMA 
Nicholas Kokoris, M.D. H. John Shammas, M.D. Posterior Chamber IOL's For Information: Nancy Call, Doheny Eye 
Richard P. Kratz, M.D. Douglas Steel, M.D. When to Abort an IOL Foundation, 1355 San Pablo Street 
Al epi ed M.D. Richard A. Villasenor, M.D. Secondary Implantation Los Angeles Ca. 90033 
Patrick McCaffery, M.D. James R. Wilson, M.D. FDA Reporting Requirements (213) 224-7752 


THIRD ANNUAL DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 FAIRMONT HOTEL DALLAS, TEXAS 


VISITING FACULTY 
Leo Bores, MD Santa Fe Marshall Parks, MD Washington, DC 
Edward Cotlier, MD New Haven Gary Rogers, MD Columbus 
David Hiles, MD Pittsburgh Ronald Smith, MD Los Angeles 
Herbert Kaufman, MD New Orleans Howard Slavin, J.D. Los Angeles 
James Kingham, MD Tampa Walter Stark, MD Baltimore — 
Donald Mousel, MD Reno William Tasman, MD Philadelphia 


DALLAS FACULTY 
Priscilla Berry, MD Everett Moody, MD 
Gary Fish, MD William Phelps, MD 
Dwain Fuller, MD William Snyder, MD 
William Hutton, MD David Stager, MD 
John Lynn, MD Albert Vaiser, MD 
TOPICS 
e REFRACTIVE SURGERY (Friday, March 13) 
Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), 
Keratophakia, Keratomileusis, Epikeratophakia, Intraocular Lenses 
e PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 
New Approaches to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Man- 
agement of Pediatric Ocular Trauma 
e UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 
Historical Perspectives, Differential Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 
Children’s Eye Care Foundation Children's Medical Center 
Presbyterian Hospital of Dallas Retina Foundation of the Southwest 


Texas Ophthalmological Association 
Accreditation—Category 
Fee—$250.00— includes course, luncheons, and evening activities 
$75.00 (Residents with letter from Department Chairman) 
For further information please write or call: 
A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue, Dallas, Texas 75246 9 (214) 820-2317 





Grieshaber 
ULTRASHARP _ 














Microsurgery 
Knives 

A fresh edge every time, 
and always Grieshaber sharp. 


E 
TIES 





> a 
—] = 


a s 
Yq 
Handfinished, lightweight, sterile, ready 
to use, disposable. Now available directly 


from Grieshaber in the U.S. Write or call for 
ordering information. 


Caneshnabers.Co. 


1056 Trenton Rd., P.O. Box 807, Fallsington, PA 19054 
Telephone (215) 547-7676 


Grieshaber is here! 
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NEW 40-MONTH STUDi 
REPORT> 
LONG-TERM EFFICAC ;' 

AND TOLERABILIT | 








In an open, long-term maintenance study,* TIMOPTIC As with the use of other antiglaucoma drugs, 
was given for up to 40 months to patients with diminished responsiveness to TIMOPTIC after 
chronic open-angle glaucoma or elevated IOP at prolonged therapy has been reported in some 
sufficient risk to require lowering of the ocular patients. 

pressure. * Additional information available upon request 

Results: 96% of the patients exhibited IOP values of aoe z a zs pe echt x i 

= 21mm Hg at each measurement during treatment Merck Sharp & Dohme Research Laboratories 

with TIMOPTIC...and the drug was generally well Additional intormation available upon request 


tolerated. (See graphs and data on facing page.) 


A better quality of life 

for many patients 

Patients on TIMOPTIC generally do not 

experience the following therapy-limiting side effects: 
night blindness/ blurred vision/dimming of vision.* * 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 
or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting 
itching, browache, and headache.** 


TIMOPTIC is contraindicated in patients who are (T MO @ M ) 
hypersensitive to any component of this | Li L ALEATE | MSD 
product. As with other topically applied ophthalmic 

drugs, this drug may be absorbed systemically OPHTHALMIC SOLUTION 
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a mean percent reduction from baseline’ 


234 IOP maintained for up to 40 months 


22 (Baseline Mean IOP’) 


4 


: long-term efficacy of 


e 


Mean IOP (mm Hg) 


17.9 17.9 76 
1 






There was virtually no loss of therapeutic effect in 


Treatment 
Period (Months) 3 6 12 18 24 30 36 >36 


patients treated for up to 40 months with TIMOPTIC 
Patients 108 106 107 107 105 105 8 76 poore ener of almost all patients was lowered 
"Baseline 225 224 22.5 22.4 223 224 215 212 EtG Zim ig Gr below throughout the study.* 


Mean I0P 


ie RPO 


Mean Percent 
Change —166-159 -146 —166 —162 -158 —135 —14.0 MiOpESTo parens on MORIC alone 9) were on 
<i AA A A AA AA 


from Of AA AS BA AS 


SA 


"previous antiglaucoma treatment and had a treated baseline 
mean IOP of 21.4 mm Hg. The 19 patients with no previous 
antiglaucoma treatment had an untreated baseline mean 
IOP of 27.3 mm Hg. Thus, the mean IOP at baseline for the 
combined group is 22.5 mm Hg. 

A ASignificant percent change from baseline, p< 0.01. 


% of patients on TIMOPTIC alone 
who reported an adverse reaction that was 


considered to be drug related* long-term tolerability of 


0.9% (1 of 110 patients) . 
During the 40-month study* 14 of 110 patients (13%) 
0% 20% 40% 60% 80% “on TIMOPTIC alone reported an adverse 
_ reaction, but only one of these, an allergic reaction, 
. was considered to be drug related. 
% of patients on TIMOPTIC alone 


who reported an adverse reaction* Visual disturbances including refractive changes (due 
| to withdrawal of miotic therapy in some cases) have 
_ been infrequently associated with therapy with 
13% (14 of 110 patients) TIMOPTIC. Rarely, aphakic cystoid macular edema 
has been reported, but a causal relationship to 
a sae On ee aoa ~, _ therapy with TIMOPTIC has not been established. 

_ *Adgitional information available upon request, 

Merck Sharp & Dohme, West Point, Po. 19486. 








For a brief summary of prescribing information, MSD 
please see following page. SHARPS 





HAR 
HM 


Copyright©) 1980 by Merck & Co., INC 
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b.i.d. 


nesese 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 





ə chronic open-angle glaucoma 
è aphakic glaucoma 
è some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


è some patients who respond inadequately to 
multiple antiglaucoma drug therapy. The 
addition of TIMOPTIC may produce a further 
reduction of IOP 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from a single antiglaucoma agent 
fo TIMOPTIC: 

1. On the first day: continue with the agent already 
being used and add one drop 0.25% TIMOPTIC in each 
eye bid. 


2. On the second day: discontinue the previously used 
agent and continue with TIMOPTIC in each eye bid. 


if clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of JOP. If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
in patients with a history of severe cardiac disease, 
pulse rates should be checked. 
CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive fo any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs. 
this drug may be absorbed systemically 
PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block, 
cardiogenic shock: cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease. pulse rates should be 





checked Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade 

Sufficient clinical data have not been obtained to show safety 
of efficacy in narrow-angie or angle-closure glaucoma. 

As with the use of other antigiaucorna drugs. diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in ane long-term study :n 
which 96 patients have been followed for at least 3 years. no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Pregnancy: TIMOPTIC has not been studied in human pregnancy 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards 

Use in Children: Since clinical studies in children have not been 
done, HMOPTIC :s not recommended for use in children at this 
time. 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in stuches 
lasting one and two years respectively. 

Lifetime studies with timolol have been compieted in rats 
at oral doses of 25, 100, and 300 mg/kg/day and in mice at 
oral doses of 5. 59, and 500 mg/kg/day in male and temale 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day. timolol demonstrated 
no carcinogenic effect. There was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis) Timoiol 
caused doseé-relaied elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more. but only very slight 
transient elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin. In humans. 
no such association between serum prolactin and mammary 
carcinoma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, there 
were no Clinically neaningful changes in serum prolactin. 
ADVERSE REACTIONS: TIMOPTIC Ophthaimic Solution is 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed: 

Signs and symptoms of ocular irritation, including conjunctivitis. 
blepharitis, and keratitis, have been reported occasionally 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely 

Visual disturbances including refractive changes {due to 
withdrawal of miotc therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established. 

Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS). These 
include bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). in clinical trials. slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 

The following acverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache. anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-m! 
and 10-mi piastic OCUMETER® Ophthalmic Dispensers with a 
controlled drop tip 
IS 704601 1} 


M S D For more detailed information. 
=a CONSUT your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme. Division of 
ME Merck & Co., INC., West Point, Pa. 19486 


tightest and sharpest images 
in Ophthalmic Ultrasouno 


GRET n 


Being The Leader is a Never Ending Commitment! 


Sonometrics, the first and most 
jvanced company in Ophthalmic 
rasound, is introducing a new 
pred A and B-scan with a Digital 
an Converter compatible with 


better diagnosis and photo- 
graphic documentation. The Scan 
Converter can also be equipped 
with a color monitor option for 
better image enhancement and 


y VTR tape system for future discrimination. 

erence and diagnosis. For additional information on 
he new Scan Converter first Normal eye taken from TV screen how ultrasound can benefit your 
roduced at the Dr. D. Jackson “9^9 cotar Monitor option. practice through expanded op- 
leman Course in June 1980, can take the tions and third party reimbursements, call 
age from our Ocuscan, DBR and Ophthal- toll-free: (800) 223-0412. In New York State 
oscan systems and displays it on a TY call (212) 765-8205 or mail coupon. 

onitor rather than a standard oscilloscope. 
bw you have the capability of easily iden- 
ying high amplitude areas, foreign bodies 

d tumors on the B-scan that might other- 
ise be sonically masked. 

he Scan Converter has the following 
atures: a bright and sharp image, (16 levels 
grey scale), light hand-held scanning hand- 
ece, easy readability in any light, and a 


Scan Converter/Sonometrics Systems, Inc. AJO-28 
16 West 61st Street, New York, New York 10023 


Name PE A eS BO E 
Affiliation 
Address 
BP RRE OS POR SE A a eae EEN e 
Phone 
3G A Rorer Group Company 
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The Joint Commission on Allied Health 
Personnet in Ophthalmology 


INCORPORATED 1969 
YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a 
Medical Assistant in Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. The oral/practical test for Ophthalmic Technicians is 
given in November at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians repre- 
senting all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 
Applications for the certification Examinations must be received by May 1st. 


JOINT COMMISSION ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 
1575 University Avenue 
St. Paul, Minnesota 55104 


JCAHPO does not discriminate on the basis of race, color, 
national origin, age, sex, creed, handicap or marital status. 





FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., Program Chairman 
MEDICAL RETINA— Moderator: Thomas O. Muldoon, M.D. 
Speakers: Louis V. Angioletti, Jr., M.D., Francis E. Cangemi, M.D., Michael W. Dunn, M.D., Joseph B. 
Walsh, M.D., Barry E. Wright, M.D., Lawrence A. Yannuzzi, M.D. 
AUTOMATED PERIMETRY— Moderator: William O. Sass, M.D. 
Speakers: Professor H. Bebie, Steven Feldon, M.D., Charles Kurtzman, Ph.D., G. Peter Halberg, M.D., 
David Miller, Ph.D. George Spaeth, M.D., G. Zuehike, Ph.D, 
MEDICAL CORNEA— Moderator: Jorge N. Buxton, M.D. 
Speakers: S. Arthur Boruchoff, M.D., A. Gerard DeVoe. M.D., Frank B. Hoefle, M.D., Richard A. Thoft, 


SCIENTIFIC PAPERS— Moderator: be oly Lubkin, M.D. 


Speakers: Charles R. Beyrer, M.D., J. Elliott Blaydes, M.D., Stephen L. Bosniak, M.D., Mark E. 
Hammer, M.D., Mark Jaffe, M.D., Richard S. Koplin, M.D., Sheila it M.D., F. Alfonso Ponce, M.D., 
Lewis Schachne, M.D., Burton Schechter, D.D.S., Thomas C. Spoor, M.D. 

AMA-CME Credits, Category 1: 16 

Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 

Dinner Dance. Promenade Cafe, Rockefeller Center: $50.00 per person 

For registration and further information, please write: 

Jane Stark, Conference Registrar, New York Eye and Ear Infirmary, 310 East Fourteenth Street, New 
York, New York, 10003 








For the best 
possible results... 









the best possible 


Slit Lamp... 


the SL-900° 


When it comes to providing the best possible 
patient care, the real thing is needed, the 
best possible Slit Lamp.. . the SL-900® by 
Haag-Streit. To experience optical resolution 
as it really should be... to observe details 
with the truly finest slit system... and to arri- 
ve at an unquestionably assured diagnosis, 
rely on the original. The finest skills can only 
be excercised with the finest instruments. 
Such instruments cost more because they do 
more. Over 10,000 U.S. Haag-Streit SL-900® 
users know what this means. If you don’t, 
move up now to the original. Contact us for 
full details on the SL-900® and a free copy of 
Haag-Streit’s book, «On Slit Lamp Microsco- 
py», or get in touch with your local Haag- 
Streit distributor. 





Date + 
D 
TS ao 








Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 
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To order, or for additional 
information, call toll free 
(800) 237-5906. 
In Florida call collect 
(813) 443-2606. 


Cobum Professional 
Products Division 
1375 S. Fort Harrison, 
Clearwater, Fla. 33516 
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A design by Choyce, . 
not chance... 5 
only from Coburn. 


(©) AVAILABILITY: Now a full range of sizes and aa 
powers eee 


(¢) QUALITY: Coburn/Rayner have been The 
Standard for over 25 years 


(©) SERVICE: 24 hour. delivery to over 200 cities 
inthe U.S. and Canada 


Choyce Mark IX 





Caution: Investigational Device; Limited by Federal (USA) law to Investigational use only. 
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DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 


and 


THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announce a conference on 


CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 


June 18, 19, 20, 1981 
SALISHAN LODGE on the Oregon coast 


FACULTY 
Richard Brubaker, M.D., Rochester, Minnesota 
David Campbell, M.D., Atlanta, Georgia 
John Keltner, M.D., Davis, California 
Neil Miller, M.D., Baltimore, Maryland 
Harry Quigley, M.D., Baltimore, Maryland 
Thomas Shults, M.D., Portland, Oregon 
Michael Van Buskirk, M.D., Portland, Oregon 
Fee—Practicing Physicians 
T $250.00 if paid by May 15; $275.00 thereafter 

Bassa Residents, Fellows 
$100.00 if paid by May 15; $115.00 thereafter 
(Qualifying letter from department head required) 
This program is acceptable for 12 credits in Category 1 for the Physician's Recognition Award 
of the American Medical Association. 
For further information write to: Miss Rebecca Tarshis, Conference Coordinator, 918 N. E, 44th Avenue, 
Portland, Oregon 97213 





THE CHICAGO OPHTHALMOLOGICAL SOCIETY PRESENTS 


THE THIRTY-THIRD ANNUAL CLINICAL CONFERENCE 
MAY 22 & 23, 1981 + THE DRAKE HOTEL + CHICAGO, ILLINOIS 


Preliminary Speaker Program 


THOMAS M. AABERG, M.D. CHARLES E. ILIFF, M.D. HERBERT E. KAUFMAN, M.D. 
Milwaukee, Wisconsin Baltimore, Maryland New Orleans, Louisiana 
JOEL S. GLASER, M.D. ARTHUR J. JAMPOLSKY, M.D. STEPHEN J. RYAN, M.D. 

Miami, Florida San Francisco, California Los Angeles, California 


JOHN HETHERINGTON, Jr., M.D. 
San Francisco, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH ANNUAL GIFFORD MEMORIAL LECTURE 
ARNALL PATZ, M.D., Baltimore, Maryland 
*All Courses approved for CME-Category 1 Credit 


Program Chairman, DAVID H. ORTH, M.D., Chicago, Hlinois 
REGISTRATION FEE: $175.00—‘*After April 15th Conference Cost $2.00. 
Includes dinner dance, two lunches and coffee breaks 


Information and Registration: Jerry Glotzer, Field Representative 
Chicago Ophthalmological Society 
515 N. Dearborn Street Chicago, IL 60610, Phone: (312) 670-2581 


KELMAN ANTERIOR 
CHAMBER LENS” 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior !.0.L.’s 

Contraindications to Anterior LO.L. 

Advantages of Kelman I.O.L. 

Size and Stability of 1.O.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.i.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME orema nee ON EE E ET 


ADORE S I ara A E 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


dordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
Stephen LoRe, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donaid L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr, M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills: 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium: Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course: 
Category 1 


Tuition: $850* Residents: $200* 


“includes optional Kelman Anterior LOL. Course 
fone additionai day) 


FOR FURTHER DETAILS, CONTACT: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212: 838-2870 
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INDENTATION 
GONIOSCOPY 


A Posner Diagnostic and Surgical 
Gonioprism has been positioned on the 
cornea while the patient is seated at the slit 
lamp. The inferior chamber angle is then 
viewed through the upper mirror. Gentle, 
uniform pressure on the cornea with the 
gonioscope depresses the peripheral iris. 
By indentation gonioscopy the pigmented 
trabecular meshwork and scleral spur are 
exposed to view. 





















Uneven application of the Posner 
Gonioprism to the cornea results in the 
entrapment of an air bubble between the 
lens and the cornea. Elimination of this 
annoyance is accomplished simply by 
rotating the lens toward the air bubble. 





Lens design Call your dealer or write: 


by Ronald E. Posner, M.D. Manufactured by 


Ocular Instruments, Inc. 


Clinical Photography P.O. Box 598 
by Frederick Kapetansky, M.D. Redmond. WA 98052 Cula 7 
Illustrations (206) 885-1263 lyalimerns, WK, 


by Donald A. Keller 
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Pĝ! RAK in cooperation with SHERIDAN PARK HOSPITAL 


FOUNDATION 


Course Director: 
John H. Park, M.D. 


FACULTY: 

D. Peter Choyce, M.D. 
Robert S. Coles, M.D. 

John R. Finlay, M.D. 
Herbert L. Gould, M.D. 
Leeds E. Katzen, M.D. 
Larry G. Lieske, M.D. 
Bernard L. McGowan, M.D. 
John H. Park, M.D. 

Harold |. R. Sawelson, M.D. 
Dennis D. Shepard, M.D. 
Robert C. Welsh, M.D. 


plus others to be announced 


OPHTHALMIC TEAM 


TEACHERS: 

Stuart Haman, PA. 
William J. Howard, C.S.T. 
Henry 0. Knapp, R.N. 


PRESENTS 
ITS 3rd ANNUAL 
WESTERN NEW YORK 


TUTORIAL LENS 
IMPLANT COURSE 


It’s the HOW TO mia 


for the ophthalmic 
surgeon and his 
team. 


MAY 22, 23 and 24, 1981, BUFFALO, N.Y. 


E Live surgery observation combined with 
rotation through OR. 

@ “Hands on” experience for both EXTRA- 
CAPSULAR and INTRACAPSULAR 
implantation using cadaver eyes, operating 
microscope, and all major types of IOLs. 

WE Video “instant replay” enhances self-analysis. 

@ Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls)— (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 


PARK EYE FOUNDATION 
Park Center 

170 Maple Road 

Buffalo, New York 14221 
(716) 634-4054 


NAME: 


[}$700 Ophthalmologists 

| |}$350 Resident-in-Training 

[ ]$350 Assistants 

| ]$950 Ophthalmologist with assistant 


Please include names of all registrants. 





ADDRESS: 


Cy: 








PHONE: ( ) 





STATE: ———— _ ZIP: 





MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 








The choice Is yours. 





CORTISPORIN 


iphthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 
The choice ophthalmic 


Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
preparation, Cortisporin® spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which coverage at lower cost than 
act against susceptible 
bacterial pathogens 


CORTISPORIN 


(polymyxin B-bacitracin-neomycin- 
hydrocortisone) 

Patients also find relief 

from high cost. The two 


sterile forms provide con- 
venient day and night 


most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 


therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 


and inhibits corneal 
neovascularization. 


IRTISPORIN® Ophthalmic Suspension Sterile 

ilymyxin B—Neomycin—Hydrocortisone) 

sh cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
fate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
»), thimerosal (preservative), 0.001%. 

ə vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 
arate, liquid petrolatum, polyoxy! 40 stearate, propylene glycol and purified 
ter. 


\W SUPPLIED: Bottle of 5 cc with Sterile Dropper 


IRTISPORIN® Ophthalmic Ointment Sterile 

“lymyxin B—Bacitracin—Neomycin—Hydrocortisone) 

ch gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
citracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
omycin base), hydrocortisone 10 mg (1%), special white petrolatum qs. 


YW SUPPLIED: Tube of % oz with ophthalmic tip. 


"INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
“tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye due to organisms sensitive to the antibiotic ingredients of 
the drugs and when the anti-inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, allergic, vernal and phlyctenular 
conjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 
operative or acne rosacea keratitis; superficial chemical and thermal 
burns of the cornea. 

Final classification of the less-than-effective indications requires 
further investigation. 





CONTRAINDICATIONS: These products are contraindicated in acute puru- 
lent conjunctivitis and blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varicella; 
and conditions involving the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown hypersensitivity to any of 
their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may 
result in glaucoma with possible damage of the optic nerves, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from ocular tissues. It is 
advisable that intraocular pressure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has been known to occur with the 
use of topical steroids. As with any antibiotic preparation, prolonged use may 
result in the overgrowth of nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 

ADVERSE REACTIONS: Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 

Complete literature available on request from Professional Services 
Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome North Carolina 27709 








Available for the Ophthalmological profession from: 
Storz Instrument Company, 3365 Tree Court Industrial Blvd.,St. Louis, MO 63122 
Olympus Corporation of America, 4 Nevada Drive, New Hyde Park. N Y 11042 In Canada W Carsen Co. Ltd . Ontario 
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INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 
catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message 'RAYNEROPT 


ictret iterii thr EF Ott the Amern 3S by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 





How many times have you heard 
this complaint from your patients 
with...aphakia, uveitis, bullous kera- 
topathy, albinism, inflammatory cor- 
neal disease, incipient cataract, post- 
op intraocular lens implant and all anterior segment surgery 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable 


AJO 


OLo Products, Inc. 


| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

| Please send me: a sample pair of Sunglasses. | am enclosing $6.00 ( professi mal price) 
i plu DILANA tor pi Stave and Nanding 

l -= | wht Loreen [O CransmMissioy LJ Ne di lI \ı Der SY trans 

- Send Mt detailed Bri ci Irt 


DAAE EEE EREE AEE, 





“Doctor I can’t find 
sunglasses dark enough.” 


Five different modes — light transmis- 
sion from 1%—10%—plano only. Case in- 
cluded. Lower transmissions at increase: 
cost reduce IR significantly. Colors 
light green, medium amber, amber. 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


O10 Lo 


Products, Ltd. 








The Lamp 


That’s More Than Light 


Now ...a lighter, more compact, and easy to 
use slit-lamp from Kowa. At less than 2 pounds 
in weight, it goes wherever you go: bedside, 
clinic, office or into the O.R. With a stereo- 
scopic optical system of 10x and 15x magnifica- 
tions, three slit widths can be selected and spot 
illumination is bright and sharp. An ON/OFF 
switch on the grip turns on the illumination 


when you raise the slit-lamp and turns off when 
you put it back on the hanger rack. The power 
supply is built-in the hanger rack base. 


For complete details and specifications on 
Kowa’s SL-5 Slit-Lamp and other optical prod- 
ucts for the medical profession write or call 
today. 


KOWA SL-5 Portable Slit-Lamp Microscope 


Kowd KQUWA 


Quality, right before your eyes 


Optimed., Inc. 


FEATURES: 

è Completely portable . .. can be used 
in any patient posture. Available 
with optional chin rest. 

Bright, sharp image . . . magnification 
changed by interchanging eyepieces. 
Three slit widths: 0.1, 0.2, 

and 0.8mm, plus 10mm /¢ spot. 
Reticles in both oculars. 

Built-in blue filter inserted at 

the press of a lever. 

Available with optional 

shoulder battery pack. 


20001 South Vermont Ave. 
Torrance, CA 90502 
213 @ 327 ©1913 
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Our new Autoref R-1 offers the 

following features: 

OPEN VIEW MEASUREMENT 

Looking through clear glass, the patient can 
fix both eyes on a target at desired set dis- 
tance. This eliminates patient accommodation. 
EASY OPERATION 

Office assistants can easily be trained to oper- 
ate the Canon Autoref R-1. 

QUICK MEASUREMENT 

In only O.2 second, the eyes can be measured 
and the result instantly displayed on the TV 
monitor or print out. 

COMPACTNESS 

Takes up little office space. Find out more 


about the new Canon Autoref R-] and how 
your practice can benefit from its use. 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Dr., Elmhurst, IL 60126 312/833-4070 
NEW YORK-1O Nevada Dr. Lake Success, 

Long Island, NY 11040 516/488-6700 
LOS ANGELES-123 Paularino Ave. East 

Costa Mesa, CA 82626 714/979-6000 
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POCKET SIZE ILLUMINATED INSTRUMENTS 


3 in 1 Cube 


Keratoscope 


Mirror Block 


For further information, 
please contact: Corneal Scanners 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 


Phone (212) 680-1205 Luedde Exophthalmometer 


ESTABLISH A ZONE 
OF COMFORT 


F \>>~~-—______with the NEVYAS DRAPE RETRACTOR 






















=~ == == a= 
ae ee, 


2 prn = we This light, disposable, stick-on 
= aS retractor helps eliminate the patient's 
feeling of ‘suffocation. It offers an 
unrestricted breathing zone that 
leaves the nose and mouth 

| untouched by the surgical drape. 
| Order today by filling-in the coupon, 
| below: 





Diversatronics, Inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3995 


Please send me packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 


Enclosed is my check for: Please bill me 
NAME : __ 
di i irc. Address 
iversatronicsin. e 
City/State/Zip 






Semi- Ammal Cadater Courses 
of the 

n Nem York Medical College 

Westchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE—May 13-16, 1981 
(40 HRS. CME & CAT 1) 


FACULTY 

M. Albom, M.D J Hagedoorn. Ph.D 
M. Baskin. M.D S. Hecht. M.D 

R. Coburn. M.D L. Herman. Ph.D 
N. Cousins. Esq A. Messina. M.D 
M. Dunn. M.D N. Pastorek. M.D 
H. Gould. M.D E Wiggs. M.D 

M. Guibor. C.O D. Wolfley. M.D 

P Guibor, M.D and others 


Clip coupon and mail with registration fee to: 
Ms Paula Tamkın. Registrar 

c/o Dr. P Guibor. 630 Park Avenue 

New York. NY 10021 (212) 734-1010 


May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


Name 
Address 
State 


Telephone | ) 
Specialty Ophth—ENT —Plastic—Derm 
(circle one) 


Make check payable The Oculoplastic Foundation. Ini 
OCULOPLASTIC COURSE 





CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhoff, M D 
Falls Church. Virginia 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


e So simple, fast, inexpensive—use ıt 
routinely for implant. cataract, and 
corneal cases 


e Buy no reticle. attachments, spec- 
ular microscope. camera. or film 


e No reticle to confuse the view during 
this and other examinations 


e No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps 
Zeiss 12.5x eyepiece. Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer 





Send $20 check for complete instructions for 
viewing the mosaic and laminated char to 


Bio-Surgical Supply 
200 Little Falls St 
Falls Church. Va. 22046 


Price includes postage, handling. & tax 





SUBJECTS 

Cosmetic Blepharoplasty. Blepharoptosis Trauma 
Surgery Lid Rey onstruction. Lacrimal S irgery mY, 
bital Reconstruction. Entropion Ectropion Orbita 
Fractures. Orbital Tumors and Chemosurger 


SPECIAL FEATURES: 

e Live Surgical Demonstration Video 

e Video Tape Surgery and Cadaver Dissections 

¢ Film and Lectures 

* PARTICIPANT'S CADAVER FOR PRACTICAL 
SURGICAL DISSECTIONS 

e Course Outlines. Manuscripts. Materials 

e Sutures & Needles 

e Scheduled Transportation Motel to Medical Center 
(15 min.) 

« Banquet & Daily Luncheons included 


FUTURE MEETINGS 


June 4-6, 1981 
Boston Lacrimal Course 
Salt Lake City, Utah 


November 11-14, 1981 
Oculoplastic Surgical Dissection Course 
New York, New York 


DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


è Quick and accurate measurement of subjective angle of squint 
è EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


è Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 


Diagnostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


Complete kit consists of: 2 hand projectors — trans- 

\ former—red and green spectacles and instruction 

wo manual — compensated tangent screen with pad of 
recording charts. 

Complete refund guaranteed if not satisfied 7 deys 


after receipt. 
Free demonstration without 


obligation in Chicago area. $1 95.00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 • Morton Grove, Ill. 60053 








March 25 thru March 28, 1984 





Century Plaza Hotel, Los Angeies. 


“The 1981 meeting will be 
the most streamiined, 
informative and exciting in 
our history.’ Robert C. 
Drews, M.D.-1981 Program 
Chairman. 


This coming year, the 
meeting will feature a new, 
shorter, concentrated format 
with an All Star cast of foreign 
and American ophthalmolo- 
gists. Technical and scientific 
exhibitors with the latest 
developments in Ophthalmic 
equipment and services will 
be on display from 
Wednesday thru Saturday. 


Format: 

This year we will offer courses 
on Wednesday, March 25 
only. They will consist of 3 
separate 2 hour sessions, 
giving you the opportunity to 
attend 3 different courses in 
one day, as well as view the 
latest products and scientific 
developments of our exhib- 

i itors. Thursday, Friday, and 
Saturday will be devoted to 
lecture & symposia. No old 
repetitious material or “my 
lens” panels will be allowed. 





™” 
g- 





AMERICAN 
'TRA-OCULAR 
IMPLANT 
SOCIETY 


Foreign Guest Speakers: 


Jørn Boberg-Ans, M.D. 
Denmark 


Michael Blumenthal, M.D. 
Israel 


Eric Arnott, M.D. 
England 


Jan Worst, M.D. 
Holland 


Edward Epstein, M.D. 
South Africa 


John Pearce, M.D. 
England 


Arthur Lim, M.D. 
Singapore 


Saburo Hayano, M.D. 
Japan 


Svyatoslav Fyodorov, M.D. 
USSR 


D. Peter Choyce, M.D. 
England 


Karl Jacobi, M.D. 
W. Germany 


Below is a brief sampling of 
the many and varied courses 
and symposia to be offered 
this year: 


Courses: 

Complications and |OLs 
Secondary Implantations 
Healon 

Extracapsular Techniques 
Endothelial Photography 


Anterior Chamber |OLs— 
4 hour session 


Posterior Chamber |OLs— 
4 hour session 


Symposia: 
In Defense of intracapsular 
Surgery 


Long Term Effect of IOLs on 
Endothelial Cell Counts 


The Posterior Capsule in 
Pseudophakia 


Delivery of the Nucleus 


Clinical Pathological 
Conferences. 


DO NOT WRITE IN THIS SPACE — FOR STAFF USE ONLY 


DI POD AMI PD 


Prior to Feb. 17 


O AlOIS Members, Fellows 


and Military $350 
After Feb. 17 


O AlOIS Members, Fellows 


and Military $400 


Credit: 


25 Hours: CME-AMA Credit 
Category 4 


Nurses & Technicians 
Program: 


Two sessions covering 
Operating Room Procedures 
and Ophthalmic Nursing per- 
taining to the office will be 
offered on Wednesday, 
March 25th. A select faculty 
of R.N.’s and M.D.’s are 
working hard to make this the 
best and most informative 
program ever. 


Special Ladies Program: 


For your enjoyment, this year 
we have planned creative, 
exciting and varied activities 
not offered at previous 
meetings. This program is not 
to be missed. 


PE MCD NG OE — 
REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 


C] Residents $175 
CO Non-Members $450 
O Ladies’ Program 


O Residents $200 
O Non-Members $500 
O Ladies’ Program 


O Nurses $150° 
O Technicians $150° 


_} Nurses $175°* 
C] Technicians $175° 


O Check here if you wish further information on the Ladies’ Program 


Technicians’ Course 


*Nurses’ and technicians’ fee includes attendance at general sessions, lunch, etc., as well as special Nurses’ and 


Each Registrant must fill out a separate form. Cancellations: 90% refund prior to postmark date of Feb. 17, 10% refund after 
postmark date of Feb. 17. Residents must have a letter from Chief of Department. Make check or money order payable to U.S. 
Intraocular Lens Symposium anc send with this form to PO. Box 3140, Santa Monica, California 90403. For hotel reservations, 


please contact Century Plaza Hotel directly at Avenue of the Stars, Los Angeles, California 90067. Telephone (243) 277-2000. 
Toll free reservation number (800) 228-3000. When making reservations please indicate that you are with the AIOIS. 


Name 





Address 








City = 











Zip 





Foreign Country 


Title , —— 





Phone - ee = 
State —— 
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STRABISMUS SURGERY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 
ANTHONY R. CAPUTO, M.D. DONELSON R. MANLEY, M.D. 
HOWARD EGGERS, M.D. ROBERT C. REINECKE, M.D. 
PHILIP KNAPP, M.D. SARA SHIPPMAN. C.O. 


SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1:16 
Registration fee: $200.00 Limited enrollment 
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CLINICAL AND RESEARCH ASPECTS OF SUBTOTAL OPEN-SKY 
VITRECTOMY 


XXXVI EDWARD JACKSON MEMORIAL LECTURE 


CHARLES L. SCHEPENS, M.D. 
Boston, Massachusetts 


During the past ten years, vitrectomy 


~~ has become a surgical procedure of great 


value. The main indications are removal 
of dense vitreous opacities and release of 
vitreoretinal traction. The overwhelming 
majority of vitrectomies performed today 
are closed vitrectomies, which have the 
advantage that the globe incision is small 
and, as a result, the intraocular pressure 
can be maintained at a near-normal level. 
The surgical field is observed through 
the dilated pupil. Many difficult closed 
vitrectomies are made easier by a two- 
instrument technique. However, in spite 
of improved techniques, some cases still 
cannot be operated on successfully by 
closed vitrectomy. 

During the past several years, I have 
-attempted to develop a technique of sub- 
total open-sky vitrectomy—not as a sub- 
stitute for closed vitrectomy but rather 
as an extension of it—in the hope of 
salvaging some eyes that cannot now be 
helped by closed vitrectomy. I have been 
assisted in this task by a number of able 
co-workers, and by Tatsuo Hirose, M.D., 
in particular. 


From the Eye Research Institute of Retina Founda- 
tion, Boston, Massachusetts. Presented before the 
85th annual meeting of the American Academy of 
Ophthalmology, Chicago, Nov. 3, 1980. 

Reprint requests to C. L. Schepens, M.D., Eye 
- Research Institute, 20 Staniford St., Boston, MA 
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The advantages of open-sky vitreous 
surgery include easier access for surgical 
instruments to the site of operation and 
the possibility of switching instruments 
readily and of changing their position. 
The surgical field is observed directly 
through the microscope. Anterior fundus 
structures are more readily accessible 
and more visible than with the closed 
method. A disadvantage is that the intra- 
ocular pressure is equalized with atmo- 
spheric pressure and, as a consequence, 
the intraocular tissues tend to become 
edematous after a period of time. 

The subject of this article is limited to 
subtotal open-sky vitrectomy; I will not 
discuss anterior open-sky vitrectomy. 
The latter procedure consists of surgical 
work on the anterior segment plus a 
vitrectomy that does not extend much 
further than the globe's equator. 

In all the cases discussed here, the 
surgeon removed as much vitreous as was 
safe, including the peeling of preretinal 
membranes in an overwhelming majority 
of cases. However, a vitrectomy must 
always remain subtotal because it is ex- 
tremely dangerous to excise the corona of 
rigid gel that forms the vitreous base. 
Such attempts often cause an extensive 
detachment of the nonpigmented epithe- 
lium of the pars plana ciliaris, followed by 
a detachment of the ora serrata from the 
choroid. In the course of excising the gel 
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of the vitreous base, the detached non- 
pigmented epithelium is frequently ex- 
cised or torn, causing a giant retinal 
break. In most eyes subjected to vitrecto- 
my, the adhesion of the vitreous base to 
the retina extends more posteriorly than 
the ora serrata, sometimes as far back as 
the equator of the globe. Therefore, 
removal of vitreous material near the 
retina, anterior to the equator, should be 
performed with great care, and the most 
extensive vitrectomy must remain subto- 
tal if catastrophies are to be avoided. 

Subtotal open-sky vitrectomy is a long 
and difficult operation, to be undertaken 
only when no other procedure is likely to 
succeed. Because the joint experience of 
Hirose and myself covers well over 300 
cases, operated on during a span of nine 
years, our data can be presented with a 
degree of confidence. The procedure has 
some strong detractors among vitreoret- 
inal surgeons. However, their experience 
with open-sky vitrectomy is generally nil 
and therefore their mostly unpublished 
criticisms can be discounted. 


CLINICAL ASPECTS 


My first attempt at subtotal open-sky 
vitrectomy was in 1960, on a case of giant 
retinal tear with a fixed, rolled retinal flap 
that adhered to the retracted vitreous 
gel. After the operation, the retina could 
not be reattached because of massive 
preretinal retraction. One year later, the 
cornea, which had remained clear, gradu- 
ally became covered by a retrocorneal 
membrane. This initial failure discour- 
aged me from further trials until Kasner 
and associates,' in 1968, reported some 
successful cases and others in which the 
cornea opacified. I then thought that if 
the technique of open-sky vitrectomy 
could be improved, it would offer definite 
possibilities for some cases that had been 
incurable.’ 

I have divided the discussion of the 
present status of subtotal open-sky vitrec- 
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tomy into four parts: instrumentation and 
material, surgical procedure, indications 
and results, and complications. 


INSTRUMENTATION AND MATERIAL 


Instrumentation—Clinical experience 
showed that special instruments were 
needed to perform the operation safely 
and efficiently.* When most of the ocular 
contents are surgically removed, the 
walls of the globe tend to collapse. This 
must be prevented by using a scleral 
supporter’ (Fig. 1), which is more effec- 
tive than a simple Flieringa ring. 

The instruments used inside the ocular 
cavity must fit under a surgical micro- 
scope with a focal length of 125 mm, 
which is the most useful focal length for 
this type of work. Therefore, these in- 
struments should have handles no more 
than about 100 mm long and should be 
angulated to keep the surgeon’s hands out 
of the field of observation. Since the 
instruments are used in a surgical field 





Fig. 1 (Schepens). Tolentino scleral supporter 
prevents collapse of globe during open-sky vitrec- 
tomy. Top, Total length of supporter. Bottom, Sup- 
porter molded to fit globe. Insets, One 6-0 suture is 
placed on each loop. 
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Fig. 2 (Schepens). Colibri forceps for vitreous 
surgery. At top, regular Colibri forceps; at middle, 
Colibri forceps with greater curve; at bottom, Colibri 
forceps with greater curve and longer shaft for work 
deep inside vitreous cavity. 


located 17 to 25 mm from the patient's 
pupillary opening, they must have fairly 
long shafts to allow access to the posterior 
pole. 

The forceps used are of a modified 
Colibri design (Fig. 2); scissors are modi- 
fied and miniaturized de Wecker instru- 
ments, curved slightly backward (Fig. 3). 
Preretinal dissection is done with two 
types of disposable aluminum spatulas, 
one blunt and one relatively sharp 
(Fig. 4). Liquid is removed from the 
vitreous cavity with a suction spatula, 
which prevents the retina from being 
damaged by suction (Fig. 5). When bulg- 
ing retinal folds need to be gently moved 
out of the way, a tiny retractor is used 
(Fig. 6). To explore the area of the optic 
disk and macula, a gold ring is placed 
over the posterior pole (gold was selected 
because of its high specific gravity). A 





JACKSON MEMORIAL LECTURE 





Fig. 3 (Schepens). Vitreous scissors. At top and 
middle, miniaturized de Wecker scissors have short 
(1.5 mm) or long (2.5 mm) blades; at bottom, 
long-handled, modified de Wecker scissors have 
blades at right angle to shaft. 


shielded electrode, adapted for work 
under water,’ is used to prevent or stop 
intraocular bleeding. 

Material—A new generation of puri- 
fied high-molecular-weight hyaluronic 
acid or sodium hyaluronate solutions has 
become an important adjunct in intraocu- 
lar surgery. These new solutions of nonin- 
flammatory hyaluronic acid were first 
introduced in 1974,7 when it was shown, 
by quantitative analysis, that single pri- 
mary injections in the owl monkey eye 
were as well tolerated as physiologic 
saline or buffer solutions. Further experi- 
ments showed that a solution of hyalu- 
ronic acid injected into the vitreous dif- 
fuses slowly, via the anterior cortical gel, 
into the anterior chamber and leaves the 
eye via Schlemm’s canal.* Hyaluronic 
acid injected into the vitreous or aqueous 
is not degraded by inflammation or ex- 
perimental hemorrhage.®*” On the con- 
trary, hyaluronic acid may actually pre- 
vent the influx of inflammatory proteins 


Fig. 4 (Schepens). Retinal dissec- 
tion microspatulas. At left, dispos- 
able microspatula screwed in han- 
dle; at right, enlarged views of two 
blunt microspatulas, wide and nar- 
“iM and relatively sharp.microspat- 
ula. 
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Fig. 5 (Schepens). At left, blunt spatula shields 
tube, preventing suction of retina; at right, spatula 
with suction tube and syringe. 


into the vitreous cavity.°” Of further 
importance is the presence of a novel 
factor that prevents the degradation of 
hyaluronic acid by the ascorbic acid pres- 
ent in the vitreous and aqueous. This has 
been termed the hyaluronic acid-depoly- 
merization prevention factor.'’ Thus, hy- 
aluronic acid that is injected intraocularly 
is retained for various lengths of time in 
the vitreous’’ and aqueous humor,” de- 
pending on the molecular weight and 
concentration of the polymer, the integri- 
ty of the cortical gel in the anterior 
vitreous, and the outflow capacity of 
Schlemm’s canal. It was shown experi- 
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mentally” that laser therapy did not cause 
the degradation of vitreous hyaluronic 
acid. 

My associates and I have used hyalu- 
ronic acid (HYVISC) extensively in sub- 
total open-sky vitrectomy. The marked 
viscosity of this substance makes it very 
cohesive so that it tends to remain as a 
globule where injected. Since it is strong- 
ly hydrophilic, it mixes freely with water. 
The material does not adhere to surgical 
instruments. In the owl monkey eye, the 
intraocular inflammation it may cause is 
no greater than that produced by intra- 
ocular injection of a physiologic solution 
(E. Hultsch, unpublished data, 1980). 
This purified hyaluronic acid solution is 
similarly well tolerated in human eyes.” 
In agreement with the experimental 
data, the material was not degraded by 
the human intraocular fluids and pro- 
vides a long-term tamponading effect 
(E. Hultsch and C. L. Schepens, unpub- 
lished data). 

During an open-sky vitrectomy, hyalu- 
ronic acid is used mainly on the anterior 


_ a 





Fig. 6 (Schepens). Top left, Pliable retinal retrac- 
tor. Top right, Gold ring used to expose posterior 
pole. Bottom left, Ring in place exposes optic disk 
area. Inset, Membrane that bridges optic disk is 
visible inside ring. 
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surface of the iris and in the vitreous 
cavity. After radial iridotomies to enlarge 
the pupil and cryoextraction of the lens, 
hyaluronic acid is slowly injected through 
an olive-tip needle on the anterior sur- 
face of the iris and in the filtration angle. 
The purpose is to prevent filtration angle 
closure by an adhesion between the iris 
and the scleral edge of the corneal inci- 
sion. Such an adhesion is generally ren- 
dered sturdy by the production of a 
fibrinous membrane that attaches the 
anterior surface of the iris to the corneal 
wound. 

Hyaluronic acid is injected into the 
vitreous cavity to offset problems caused 
by the accumulation of transudative fluid 
in the subchoroidal and subretinal spaces 
(Fig. 7). The fluid balloons the retina 
forward, compromising surgical expo- 
sure. By injecting hyaluronic acid in the 
vicinity of the optic disk through an 
olive-tip needle, the large balloons of 
detached retina are pushed aside some- 
what, exposing the posterior pole. If 
further preretinal surgery is needed 
around the posterior pole, it is carried out 
beneath the surface of this clear viscous 
solution. 

Since hyaluronic acid has a high surface 
tension, it tends to form a convex menis- 
cus at the air-fluid interface. This may 
cause severe distortion that interferes 
with precise dissection of preretinal 
membranes. In this circumstance, the 
eye is filled with hyaluronic acid to the 
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edge of the corneal incision (Fig. 8). The 
hyaluronic acid then forms a convex 
meniscus that acts optically like an artifi- 
cial cornea and through which visualiza- 
tion with the surgical microscope is im- 
possible. A small, flat contact lens, 
mounted on a tripod of fine metallic wire, 
is then placed over the convex meniscus 
of hyaluronic acid. The tripod rests on the 
sclera in such a way that there is a space 
between the edge of the contact lens and 
the scleral edge of the corneal incision. A 
good view of the patient's vitreous cavity 
is now available through the flat contact 
lens. It is through the space between 
contact lens and scleral edge of the 
corneal incision that instruments are in- 
troduced into the vitreous cavity for 
dissection around the posterior pole. 

At the end of the procedure, the intra- 
ocular cavity is filled with hyaluronic acid. 
This helps to push the iris backward, 
thereby deepening the anterior chamber 
and increasing the intraocular pressure 
to a normal level. The clinical impression 
is that postoperatively hyaluronic acid 
helps to prevent the formation of adhe- 
sions between iris and cornea and be- 
tween retina and other tissues. So far, 
glaucoma has not been observed in hu- 
mans as a result of filling the intraocular 
cavity with hyaluronic acid. 


SURGICAL PROCEDURE 


The surgical procedure is divided into 
four stages—preparatory steps, operating 


Fig. 7 (Schepens). At left, toward 
the end of open-sky vitrectomy, the 
choroid (Ch) exudes fluid, often 
causing marked choroidal and reti- 
nal (R) elevation. At right, partially 
filling the vitreous cavity with hyalu- 
ronic acid tends to redistribute sub- 
choroidal and subretinal fluids and 
to facilitate release of subchoroidal 
fluid through sclerotomies (S) made 
at the beginning of the operation. 
This exposes posterior pole tempo- 
rarily. 
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Fig. 8 (Schepens). Top left, To improve visualization of posterior pole, entire vitreous cavity may be filled 
with hyaluronic acid. Top right, Flat contact lens, 6 mm in diameter, with tripod of fine wire. Bottom left, 
Contact lens rests on hyaluronic acid and tripod rests on sclera. Bottom right, Dissection by inserting 
instruments between contact lens and sclera; observing is done through contact lens. 


inside the vitreous cavity, wound clo- 
sure, and retinal reattachment. 
Preparatory steps—lIfa large amount of 
subretinal fluid is present, it is released 
and the intraocular pressure is re- 
established with a vitreous injection of 
physiologic solution. One or two scleroto- 
mies are made, preferably 180 degrees 


apart, to avoid the formation of large 
subchoroidal effusions during the opera- 
tion. The sclerotomies are temporarily 
closed with a slipknot to permit safe 
trephining of the cornea. A trephine is 
used that leaves a rim of 1 to 1.5 mm of 
clear cornea all around the corneoscleral 
limbus. The corneal button is kept in 
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tissue culture fluid during the opera- 
tion. Two radial iridotomies are made at 
the 12 and 6 o clock positions and the lens 
is removed by cryoextraction, generally 
without prior irrigation with alpha- 
chymotrypsin. Then the slipknots on the 
scleral incisions are loosened. 

Operating inside the vitreous cavity— 
The central portion of the vitreous is 
removed with a nibbler without infusion 
or fiberoptic illumination. The next and 
most difficult step is preretinal dissec- 
tion. Before removal, preretinal mem- 
branes must be carefully loosened from 
the underlying retinal surface, using 
smooth vitreous forceps and a retinal 
dissection spatula (Fig. 9). Once separat- 
ed from the retina, the membranes are 
excised with vitreous scissors. The pro- 
cess of dissection may involve more than 
the whole posterior hemisphere of the 
globe from the optic disk to an area 
anterior to the equator. In general, dis- 
section should not be attempted in the 
extreme fundus periphery because atroph- 
ic retina in this area often adheres strong- 
ly to preretinal membranes. In many 
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cases, such adhesions do not prevent 
subsequent retinal reattachment; excep- 
tions are eyes in which the entire vitreous 
base has shrunk or the retina has become 
adherent to an anterior structure such as 
the pars plana ciliaris, the ciliary pro- 
cesses, or the iris. 

When membranes are extensively ad- 
herent to the retina, frequently the main 
difficulty is locating a free edge from 
which to start dissecting. Such an edge 
can usually be found in the vicinity of the 
optic disk. Pigmented membranes (possi- 
bly derived from the pigment epitheli- 
um) are often easier to peel off the retina 
than are whitish membranes, some of 
which may have a different origin. Dis- 
section of vitreous membranes of recent 
formation is generally easy. Long-standing 
membranes tend to be more adherent, 
and the retina to which they are attached 
is often atrophic, making membrane dis- 
section more risky. When new-formed 
tissue is adherent to the area surrounding 
the optic disk, its dissection often causes 
bleeding, probably from new vessels that 
are not clearly visible before dissection. 





Fig. 9 (Schepens). Left, Preretinal membranes are dissected off retina with vitreous forceps and retinal 
microspatula. Right, Freed membrane is excised with forceps and scissors. 
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Therefore, stubborn attempts should not 
be made to remove preretinal mem- 
branes close to the optic disk; it is often 
advisable to stop after exposing the macu- 
lar area. 

During the operation, a preretinal 
membrane that is adherent to the optic 
disk area may become opaque, to the 
point of covering the large retinal vessels 
with a structureless white material, al- 
though this area looked completely trans- 
parent preoperatively. The opacification 
probably results from swelling of the 
preretinal membrane during the opera- 
tion. Such a membrane is thinner more 
peripherally, but it may prevent reattach- 
ment of the retina. 

It is remarkable that membranes that 
are completely invisible preoperatively 
can be identified under the surgical mi- 
croscope after the corneal button and lens 
are removed. Removal of the membranes 
is generally the key to successful flatten- 
ing of the retina. Some cases of recent 
severe massive preretinal retraction have 
a very thin, almost invisible prereti- 
nal membrane that cannot be dissect- 
ed off the retina. It appears as a soft, 
whitish preretinal coating that, in places, 
shows myriad preretinal capillaries. At- 
tempts at dissection cause many areas of 
bleeding. I have been unable to identify 
such cases preoperatively and they have 
not been helped by open-sky vitreous 
surgery. 

The surgeon should be on the constant 
lookout for the possible existence of ret- 
roretinal bands and membranes, which 
are not rare and which may make reti- 
nal reattachment impossible. They may 
be invisible preoperatively. When diag- 
nosed during the operation, their extent 
should be evaluated since they may make 
all further surgical efforts useless. In rare 
cases it has been possible to section or 
remove a retroretinal membrane by ap- 
proaching it through a sizable retinal 
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break. Such membranes are elastic and 
cut easily. Some retroretinal membranes 
are particularly developed around the 
area of the optic disk, making their 
surgical removal impossible by present 
techniques. 

During the operation it may be possi- 
ble to remove subretinal fluid by sucking 
it out through a retinal break. Therefore, 
it is important to examine the vitreous 
cavity for the presence of retinal breaks. 
They are located from information ob- 
tained by preoperative ophthalmoscopy, 
or they may be found after membranes 
that obstructed their visualization are re- 
moved. Sometimes an unseen retinal 
break is detected by a change in the 
appearance of the remaining fluid 
vitreous. As a rule in cases undergoing 
open-sky vitrectomy, subretinal fluid is 
easily distinguished from fluid vitreous 
because of its yellowish tinge, syrupy con- 
sistency, and different refractive index. 
Subretinal fluid mixed with fluid vitreous 
often looks like syrup mixed with water. 
Once a retinal break of appropriate size 
and location is found. subretinal fluid can 
be sucked through it with a l-ml syringe 
equipped with a blunt 30-gauge irri- 
gator tip. It is often unnecessary to 
introduce the needle inside the subreti- 
nal space. If the break is under liquid 
vitreous, placing the needle tip in front of 
the break is sufficient (Fig. 10). One 
should be careful not to enlarge the break 
or suck its edge into the needle. If the 
retina surrounding the retinal break flat- 
tens and subretinal fluid remains trapped 
more posteriorly, changing the position 
of the patient's eye or head may force the 
remaining fluid to accumulate around the 
break. One should never introduce the 
needle into the subretinal space, in a 
location where it cannot be observed, 
because the needle may traumatize the 
choroid and cause a hemorrhage. 

In difficult cases, it may be preferable 
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Subretinal fluid drained 


10 (Schepens). 
through retinal break. Break is placed under water 
(W), then l-ml syringe armed with blunt-tip 30- 
gauge needle is placed in front of break. Steady 
suction generally succeeds in emptying subretinal 
cavity. 


Fig. 


not to insist on total mobilization of fixed 
retinal folds because this may not help a 
subsequent retinal reattachment. It may 
be better to cut a membrane that unites 
two tight retinal folds than to attempt its 
laborious and often futile total blunt 
dissection. However, retina of normal 
thickness has been found unexpectedly 
resistant to the trauma caused by mem- 
brane dissection from the retinal surface. 

Wound closure—Each radial iridotomy 
is sutured with one 10-0 monofilament 
nylon suture; the knots are tied posterior- 
ly (Fig. 11). It is important to place the 
suture about 1 mm from the pupillary 
edge in order to have a sufficiently large 
pupil for postoperative examination. If a 
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sector iridectomy was done at a previous 
operation, the edges of the iridectomy 
are sutured. Since iris tissue tears easily, 
very little traction should be exerted on 
the suture. If the iridectomy was broad, 
its edges cannot be apposed. The sutured 
iris makes reformation of the anterior 
chamber easier and helps to avoid ante- 
rior iris synechiae during the postopera- 
tive period because a somewhat rigid iris 
diaphragm is formed. 

Since open-sky vitrectomy is a lengthy 
procedure, the cornea becomes markedly 
swollen, and accurate suturing of the 
corneal button is more difficult than in a 
corneal transplant. Two sets of sutures 
are used. First, three separate sutures of 
9-0 virgin silk maintain the cornea in 
proper position. Then, continuous 10-0 
monofilament nylon is used to make five 
to six loops per quadrant. To guarantee 
closure of the wound even after the 
cornea deturgesces, an elastic 10-0 mono- 
filament nylon suture must be used and 
pulled tight (Fig. 12). However, if the 
suture is too tight, it may tear through 
some of its corneal loops postoperatively. 
After the cornea has been sutured, 0.2 ml 
of a solution containing 4 mg of dexa- 
methasone (Decadron) per milliliter is 
injected into the vitreous cavity, and the 
vitreous cavity and anterior chamber are 
filled with hyaluronic acid. 

Retinal reattachment procedure—The 
open-sky vitrectomy decreases or elimi- 
nates vitreoretinal traction. It does not 
close retinal breaks. Therefore, this op- 
eration does not bring about reattachment 
of the retina except when no open retinal 
breaks were present. The timing of a 
scleral buckling procedure to close reti- 
nal breaks varies according to the case; 
most often it is done within two weeks of 
the open-sky vitrectomy. Sometimes the 
scleral buckling is performed at the same 
session as the open-sky vitrectomy. In 
general, however, results appear to be 
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Fig. 11 (Schepens). Left, Iridotomies are sutured with 10-0 monofilament nylon, tied backward. Sutures are 
placed distal to pupillary edge to avoid making pupil too small. Right, In eye with previous broad iridectomy, 
iris suture is tied with enough tension to maintain rigid iris plane and prevent anterior synechiae. No effort is 


made to join iris edges. 


best when the buckling can be performed 
within two weeks after the vitrectomy. 


INDICATIONS AND RESULTS 


The indications for subtotal open-sky 
vitrectomy have changed with increased 
experience.” At present, they encompass 
a wide variety of cases. Of 297 consecu- 





Fig. 12 (Schepens). Sutured cornea, showing elas- 
tic nylon suture under tension over swollen cornea. 


tive operations, performed between 1971 
and 1979 by Dr. Hirose or myself, com- 
plete information is available for 290 
cases. Retinal reattachment was obtained 
in 61 of 290 eyes (21%) and substantial 
improvement in visual function in 36 of 
290 eyes (12.4%). The best visual im- 
provement was from finger counting to 
6/12 (20/40). It must be remembered that 
all eyes operated on by subtotal open-sky 
vitrectomy had been considered inoper- 
able by a simpler procedure. Many of the 
patients were referred by other compe- 
tent vitreoretinal surgeons. In 98% of the 
cases, best corrected preoperative visual 
acuity was finger counting or worse. 
Other surgical procedures had been per- 
formed on 261 (87.9%) eyes: scleral buck- 
ling, cryopexy, or both, in 117.6% of the 
total number of cases (the percentage 
above 100% indicates that some eyes 
underwent the same procedure more 
than once), anterior segment operation in 
54.1%, closed vitrectomy in 23.8%, and 
other operations, including silicone oil in- 
jection, photocoagulation, keratoplasty, 
or choroidal tap, in smaller percentages. 
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An analysis of results according to 
preoperative condition showed that dif- 
ferent groups have yielded different re- 
sults. The Table gives a breakdown of 
some categories. 

Tractional retinal detachment—In 
most patients in this group a tractional 
retinal detachment was not diagnosed 
preoperatively because initially they had 
a severe rhegmatogenous retinal detach- 
ment, treated by one or several scleral 
buckling operations and followed by mas- 
sive preretinal retraction. Upon comple- 
tion of the open-sky vitrectomy, the 
retina reattached without further retinal 
surgery, indicating that a previous scleral 
buckling operation had closed the retinal 
breaks and that the remaining retinal 
detachment with massive preretinal re- 
traction was purely tractional. As the 
Table shows, eyes with tractional detach- 
ment are the group in which open-sky 
vitrectomy was most successful. The 
problem is that the purely tractional 
nature of these cases cannot generally be 
diagnosed preoperatively because the 
absence of a visible retinal break, even 
after the most exhaustive preoperative 
ophthalmoscopic examination, is not 
solid evidence that no break exists. Vitre- 


TABLE 
RESULTS OF 297 SUBTOTAL 
OPEN-SKY VITRECTOMIES 





, Reattachments 
Nool Se 
Preoperative Condition* Cases No. % 
Tractional retinal detach- 
ment 30 16 53.3 
Retrolental fibroplasia 10 3 30.0 
Retina adherent to 
anterior segment 
structures 10 3 30.0 
Perforating injury 47 14 29.8 
Massive preretinal 
retraction 201 28 13.9 
Giant retinal tear 45 4 8.9 


*Some eyes had more than one of the listed condi- 
tions. 
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ous haze and multiple retinal folds can 
easily hide retinal breaks from view. 


Case 1—A 57-year-old man with a low degree of 
myopia developed a temporal giant tear extending 
from the 7 to almost the 11 o'clock position in the 
right eve. His first retinal operation, performed 
elsewhere, had been unsuccessful. Examination 
showed a giant tear with markedly rolled edge and 
several large star-shaped folds temporally. A second 
operation, consisting of a closed vitrectomy and 
360-degree scleral buckling, was performed. Five 
weeks later, extensive fixed folds, resembling the 
early stage of massive preretinal retraction, devel- 
oped but the optic disk remained visible (Fig. 13). An 
open-sky vitrectomy was performed eight weeks after 
the second operation. Preretinal membranes were 
peeled over an extensive area of the fundus but the 
scleral buckling was not revised. Postoperatively the 
retina slowly reattached during a period of about 
three months. This course of events indicates that the 
giant tear had been closed by the second operation 
and that the extensive fixed retinal folds that ensued 
caused a purely tractional detachment. Visual acuity 
improved from hand movements at 4 feet to 6/120 
(20/400), after 11 months. 


Retrolental fibroplasia—Eyes with this 
condition that are suitable for subtotal 
open-sky vitrectomy show an extensive or 
total nonrhegmatogenous retinal detach- 
ment without glaucoma or flat anterior 
chamber, in a patient who is a few months 
to about 2 years old. Such patients cannot 
generally be operated on safely by closed 
vitrectomy, because the vitreoretinal ad- 
hesions and new vessels are located in the 
fundus periphery where they are hard to 
treat by that procedure. Another difficul- 
ty is that the ora serrata is quite anterior 
in infants affected by retrolental fibropla- 
sia, making it difficult or impossible to 
introduce the nibbler safely through a 
pars plana incision and to perform the 
vitrectomy without damaging the lens, 
the peripheral retina, or both. 

Infants and small children tolerate an 
open-sky procedure particularly well; 
dissection of new-formed tissue in the 
vitreous is often easy in these patients. 
The area of the vitreous base, where 
many new vessels cannot be differentiat- 
ed from dilated retinal vessels, should 
not be interfered with. Because of the 
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young age of these patients, significant 
data on the degree of functional recovery 
have not yet been collected. 

Retina adherent to anterior segment 
structures—After a penetrating eye inju- 
ry with disruption of the anterior seg- 
ment and vitreous loss, the detached 
retina may become adherent to the dam- 
aged ciliary body, iris, posterior lens 
capsule, or cornea. Occasionally, a retinal 
adhesion to an anterior structure follows 
an anterior segment operation that had a 
stormy course. For instance, a cataract 
extraction with vitreous loss may end up 
with not only the vitreous but also the 
peripheral retina incarcerated into the 
cataract wound or adherent to the pupil- 
lary edge. When vitreous gel becomes 
incarcerated into a pars plana incision for 
closed vitrectomy, the peripheral retina 
may be dragged toward the sclerocho- 
roidal incision and form a large, intracta- 
ble fixed retinal fold. 

In such desperate cases, attempts to 
reattach the retina by scleral buckling are 
futile unless the retina is first mobilized. 
In simple cases, a narrow retinal adhesion 
may be severed with vitreous scissors. In 
severe instances, open-sky vitrectomy 
should be attempted. 


Case 2—An 8-year-old boy was hit in the left eye 
by a flying piece of wood. He sustained an extensive 
vertical laceration of the cornea and sclera, with iris 
and vitreous prolapse. The laceration was repaired 
immediately. Postoperatively a cataract developed 
that was absorbed spontaneously over several weeks, 
and the retina became_detached. The eye showed a 
vertical scar across the cornea and inferior sclera, 
with the iris adherent to it below. The retinal 
detachment was total and fixed; a large inferior fixed 
fold was attached to scar tissue anteriorly, dragged 
the macula below, and covered the ora serrata. A 
large horseshoe-shaped tear was present in the fold 
(Fig. 14). A circular subretinal band of new-formed 
tissue was visible around the optic disk. A dense 
white sear had invaded the vitreous base and extend- 
ed clockwise from the 4 to 9 o'clock positions. 

Open-sky vitrectomy was performed to free the 
retina from its anterior adhesions. During the opera- 
tion it was found that the retina adhered extensively 
to the ciliary processes and to the iris, the iris itself 
being adherent to the corneal scar at the 6 o'clock 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1981 


position. After the retina was freed from its adhe- 
sions, a scleral buckling was performed with silicone 
implant and circling silicone band. The two opera- 
tions were completed during the same surgical 
session. The patient made an uneventful recovery 
and the retina became reattached except for a sharp, 
narrow retinal fold extending meridionally from the 
optic disk to the buckle. Visual acuity improved from 
hand movements at 4 feet to 6/240 (5/200). 


Other types of perforating injury— 
Perforating injuries that involve the lens 
and vitreous may require a closed vitrec- 
tomy within two weeks of repair of the 
initial damage. In certain cases, a subto- 
tal open-sky vitrectomy may be indicat- 
ed. Instances in which the retina is 
adherent to anterior segment structures 
have been discussed in the preceding 
section. In other cases, extensive prereti- 
nal membranes are adherent to the inner 
retinal surface, or the eye contains a large 
intraocular foreign body. 

Neglected intraocular foreign bodies 
are often associated with partially or 
completely opaque vitreous caused by 
hemorrhage or a subsequent inflammato- 
ry reaction. The retina may be detached. 
If the vitreous foreign body is nonmag- 
netic and embedded in scar tissue, surgical 
exploration by the open-sky technique 
may be the best method of removing the 
opaque vitreous, the scar tissue, and the 
foreign body (Fig. 15). For instance, nu- 
merous particles of partly disintegrated 
wood have been removed successfully 
from a badly injured eye by the open-sky 
technique. Small fragments of partly de- 
cayed intraocular wood, enmeshed in 
intraocular scar tissue, may not be detect- 
ed either by X-rays or by A- or B-scan 
ultrasonography. 

An open-sky vitrectomy may be advis- 
able in an eye with an intraocular foreign 
body too large for safe removal by the 
standard approach through the pars plana 
ciliaris. Such large foreign bodies can be 
violently irritating, but sometimes the 
eye harboring them remains quiescent. 
However, if a large and inert foreign 
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body fails to become encapsulated and 
floats freely in the vitreous cavity, it 
gradually breaks down the vitreous gel 
and results in new-formed preretinal 
membranes that may destroy sight. In 
such a case, early operation should be 
encouraged. A piece of glass measuring 
14 X 12 X 7 mm was successfully re- 
moved from the vitreous cavity with a 
subtotal open-sky vitrectomy. 

Massive preretinal retraction—A sub- 
stantial number of cases of early massive 
preretinal retraction can be treated suc- 
cessfully by a high and wide scleral 
buckling procedure with circling element 
and injection of physiologic solution, air, 
or hyaluronic acid into the vitreous cavi- 
ty. However, when massive preretinal 
retraction is severe, the retina either fails 
to flatten with injections into the vitreous 
cavity or redetaches days to weeks post- 
operatively. Additionally, the surgical 
failure generally makes the case worse. In 
a number of instances where the above 
treatment is likely to fail, a two- 
instrument closed vitrectomy may suc- 
ceed. In cases in which experience shows 


Fig. 15 (Schepens). Nonmagnetic intraocular for- 
eign bodies removed by open-sky technique. Top 
left, Stone fragments; the one at right is completely 
encapsulated. Top right, Several partly disintegrated 
wood particles. Bottom left, Large piece of glass 
(14 x 12 x 7 mm). 


that a two-instrument closed vitrectomy 
would have no chance of success, an 
open-sky vitrectomy may prove of value. 
Two types of cases must be distinguished: 
massive preretinal retraction with breaks 
that have been closed by previous sur- 
gery and massive preretinal retraction 
with open retinal breaks. 


Case 3—A 16-year-old boy had had many discis- 
sions for bilateral congenital cataracts by the age of 3 
years. His vision was adequate to cope with school 
until he was 15 years old, when a retinal detachment 
developed in the left eye. A scleral buckling failed, 
and the detachment became inoperable because of 
dense preretinal and vitreous organization. Visual 
acuity was reduced to light perception with inaccu- 
rate projection. The fundus of the right eye could not 
be examined adequately because of lens remnants. 
Since vision in this eye was very poor, an iridocapsu- 
lectomy was performed. A retinal detachment devel- 
oped a few days after operation and was judged 
inoperable. 

A few months later, I first examined the patient. 
His right eye had a somewhat mobile retina but the 
periphery could not be examined because of a 
bound-down pupil. After a second iridocapsulecto- 
my, a scleral buckling with air injection was per- 
formed unsuccessfully. A second operation, in which 
the scleral buckling was extended around 360 de- 
grees, was quickly followed by advanced massive 
preretinal retraction. The optic disk was hidden by 
fixed retinal folds and vitreous organization made 
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fundus details only hazily visible. Visual acuity was 
hand movements at 2 feet. Vitreoretinal adhesions 
were so numerous and extensive in the right eye that 
closed vitrectomy was thought to have no chance of 
success. 

Open-sky vitrectomy was done one month after 
the 360-degree scleral buckling. Fibrotic membranes 
embedded in formed gel and bridging numerous 
retinal folds were found, and retracted cortical gel 
was also present in the sulci between the folds. 
Individual membranes were dissected off the retina 
piecemeal, and an intraocular balloon served as a 
soft-tissue probe to help free the retina. A small 
retinal break was noted anteriorly, on the buckle, at 
the 6 o'clock position and was left untreated. 

The postoperative course was uncomplicated, and 
the patient left the hospital with fairly clear media. 
The detached retina was well visible and mobile after 
ten days. By 25 days after the operation, the retina 
had completely reattached, and visual acuity was 6/90 
(20/300). By ten months, corrected visual acuity had 
improved to 6/18 (20/60), and the patient could read 
Jl with a +5-diopter bifocal addition. This visual 
acuity has been maintained for more than eight 
years. The course of recovery indicates that the 
anterior retinal break became closed by the existing 
scleral buckling, thus transforming the case into a 
tractional retinal detachment, which was relieved by 
open-sky vitrectomy. 


In eyes with massive preretinal retrac- 
tion and open retinal breaks, the retina 
may be mobilized by open-sky vitrec- 
tomy, despite the presence of strong 
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and vascularized preretinal membranes 
(Fig. 16). However, another scleral buck- 
ling operation is often necessary to reat- 
tach the retina. The following example 
illustrates this type of case. 


Case 4—A 53-year-old woman had a retinal detach- 
ment in the right eye. It was operated on by scleral 
buckling twice without success. A retinal break in the 
left eye was treated successfully by photocoagulation. 

When first examined here, her best corrected 
visual acuity in the right eye was hand movements. 
The fundus presented the typical pattern of massive 
preretinal retraction with the optic disk still visible. 
The vitreous was grossly organized between the 
equator and the extreme fundus periphery, with an 
area of strong fibrosis and particularly marked retinal 
traction in the lower nasal quadrant. A medium-size 
break was present at the 1:30 o'clock position, 
posterior to the equator. 

A closed vitrectomy with two instruments was 
performed uneventfully, followed by a 360-degree 
buckling procedure during the same surgical session. 
Postoperatively, the retina became reattached below 
but remained detached above and nasally. Marked 
vitreous organization was still present between equa- 
tor and extreme fundus periphery, keeping the retina 
detached all around in the periphery. Visual acuity 
was unimproved. It was thought that a closed 
vitrectomy could not effectively deal with such 
peripheral and strong vitreoretinal adhesions. 

An open-sky operation was performed four months 
after the closed vitrectomy, followed by a revision of 
the scleral buckling three weeks later. The opera- 


Fig. 16 (Schepens). Left, At beginning of open-sky vitrectomy, eye had total retinal detachment with 
massive preretinal retraction. Dark area (arrow) is an opening, located in front of the hidden optic disk, in 
thick, vascularized preretinal membrane. Right, Posterior pole at the end of the operation. 
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tions and postoperative courses were uneventful and 
the retina became completely reattached. When the 
patient was last seen, 14 months after the last 
operation, corrected visual acuity had improved to 
6/60 (20/200). 


Giant retinal tear—This type of case 
may be operated on successfully by a 
scleral buckling procedure with closed 
vitrectomy and large air injection. How- 
ever, when a giant retinal tear is associat- 
ed with massive preretinal retraction, 
such treatment almost uniformly fails. 
Attempts at using open-sky vitrectomy, 
accompanied or followed by scleral buck- 
ling, have shown a low rate of success 
(four of 45 cases, or 8.9%). Figure 13 
depicts a successfully treated case. Re- 
cently Hirose developed a technique that 
seems to improve the success rate con- 
siderably.* It involves suturing the edge 
of the giant tear to the peripheral cho- 
roid. A report of stable visual results 

must await a longer follow-up. 
=- Excision of tough tissue—In two cases, 
not listed in the Table, tissue that had 
grown into the vitreous cavity was so 
tough and compact that no nibbler could 
remove it or even cut into it. It was 
smooth, glistened like normal tendon, 
and formed a strand 1 to 1.5 mm thick 
that extended from the posterior pole 
toward the anterior portion of the globe. 
In one case, this tissue may have resulted 
from severe trauma, but in the other it 
probably developed as a result of hemor- 
rhage or inflammation. The thick strand 
shrank with time and caused a severe 
indentation of the wall of the globe, at the 
location of the strand’s anterior insertion 
over the ciliary body, thus distorting the 
globe’s external shape. Because of total 
retinal detachment, the preoperative in- 
traocular pressure was very low and the 
globe distortion was misinterpreted as 
representing early phthisis bulbi. The 
differentiating feature was that the globe 
was distorted in one area only, instead of 
its curvature being flattened by the four 
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recti muscles as is the rule in phthisis 


bulbi. 


Case 5—A 28-year-old man suffered from Marfan’s 
syndrome with dislocated lenses. In the right eye, an 
initial retinal procedure was performed without 
success. A few weeks later a scleral buckling proce- 
dure was done and resulted in a total retinal detach- 
ment with vitreous hemorrhage and massive prereti- 
nal retraction. The scleral buckling was revised to no 
avail. These three operations were performed else- 
where. The left eye had no light perception as a 
result of a retinal detachment of several years’ 
duration that had never been operated on. 

I first saw the patient one year after his third 
retinal operation. The lens was opaque and dislocat- 
ed into the vitreous in both eyes. In the right eye, 
the sclera was flattened in the 11 o'clock area and the 
retina was totally detached with strong vitreous 
organization that was partly obscured by the opaque 
dislocated lens. In the left eye, the retina had 
spontaneously reattached but was atrophic and 
showed scattered pigmentation. 

Open-sky vitrectomy was performed on the right 
eye. After removal of the opaque lens, extensive 
vitreous organization was seen, in the middle of 
which was a dense, glistening, white strand of tissue 
about 1.5 mm thick, which extended from the ciliary 
processes, near the 11 o'clock position, to the 
posterior pole. This strand was invisible preopera- 
tively. After removal of organized vitreous gel, an 
attempt was made to sever the strand, which was 
obviously under tension. Since this could not be 
accomplished with vitreous scissors, it was necessary 
to use squint scissors (Fig. 17). A 13-mm section of 
the strand was excised. The cut ends that remained 
inside the globe retracted but did not bleed, exposing 
detached retina with extensively occluded retinal 
vessels. The eye recovered well from this operation, 
and the retina showed one equatorial retinal break at 
the 9 o'clock position. Six weeks later, a scleral 
buckling procedure with a silicone implant and 
circling silicone band was performed successfully. 
Postoperatively the patient showed gradual visual 
improvement but was lost to follow-up after six weeks 
as he lived abroad. 


COMPLICATIONS 


Because most eyes selected for open- 
sky vitrectomy are battered eyes that 
have already been subjected to many 
operations and have extremely severe 
retinal detachments, it is surprising that 
the number and severity of the complica- 
tions are relatively limited. 

Complications during the operation— 
Hemorrhage is the most frequent com- 
plication during the operation. Fortu- 
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Fig. 17 (Schepens). Glistening tendon-like strand 
(arrows), 1.5 mm in diameter, extends from posterior 
pole to ciliary processes up and temporally. Because 
it could not be cut with vitreous scissors, it had to be 
severed with squint scissors. Closed retinal vessels 
(white lines) are visible in detached retina. 


nately, most hemorrhages are small and 
easily controlled with underwater dia- 
thermy. Imprudent attempts at dis- 
secting tissue located over the ciliary 
processes, where visualization is more 
difficult, may result in bleeding that is 
sometimes hard to control because its 
source cannot be pinpointed. New ves- 
sels in the vitreous cavity can produce a 
major hemorrhage. This is why, when 
these vessels can be seen preoperatively, 
they should be cauterized with underwa- 
ter diathermy by the closed technique 
before starting the open-sky vitrectomy. 

Retinal vessels can also bleed, rarely 
profusely, when attempts are made to 
dissect vitreoretinal adhesions. These 
adhesions are always firmer over the 
course of major retinal vessels. The great- 
est danger is during dissection around the 
optic disk because of strong vitreoretinal 
adhesions and the large caliber of vessels 
in this area. Choroidal hemorrhage is 
rare; if it is subchoroidal and large, it may 
cause an expulsive hemorrhage. When 
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the hemorrhage is subretinal and large, 
the retina may be extruded through the 
corneal trephine and then rupture. Such 
accidents are unpredictable and have 
occurred in about 3% of open-sky vitrec- 
tomies. 

There is no known method of con- 
trolling a large subretinal hemorrhage. 
When the bleeding is subchoroidal, incis- 
ing the sclera may help but, because the 
extravasated blood clots rapidly, the scle- 
rotomy should be at least 4 to 5 mm long. 
As soon as possible, the corneal button 
should be resutured. About five days 
postoperatively, another sclerotomy can 
be done to evacuate remaining subcho- 
roidal blood, which by that time has 
liquefied. Lost volume is replaced with 
physiologic solution injected into the 
anterior chamber. This procedure, even 
when carried out successfully, has so far 
not prevented phthisis bulbi. 

The postoperative complications—The 
most important postoperative complica- 
tions of open-sky vitrectomy affect the 
cornea, iris, and retina. 

CORNEAL COMPLICATIONS—Corneal 
complications have decreased substan- 
tially with greater surgical experience. 
Sometimes, new vessels grow through 
the closed corneal wound one to three 
months postoperatively and form a retro- 
corneal fibrovascular membrane (Fig. 18). 
Fluorescein angiography is useful in 
demonstrating the full extent of neovas- 
cularization, Factors that seem to precipi- 
tate corneal and retrocorneal neovascu- 
larization are a corneal incision too close 
to the corneoscleral limbus, anterior seg- 
ment ischemia from several previous 
intraocular operations, preexisting vascu- 
larized corneal scar, and perhaps damage 
to the corneal endothelium. Conditions 
of systemic origin, such as diabetic reti- 
nopathy, may precipitate corneal neovas- 
cularization. 

Corneal erosion is not rare but may 
remain undiagnosed until the corneal 








Fig. 13 (Schepens). Case 1. After two scleral bucklings and closed vitrectomy, right eye still shows giant retinal 
tear temporally. There is total retinal detachment with extensive fixed retinal folds. Giant tear has rolled posterior 
edge and seems to leak across buckle. There is a blood clot in giant tear at the 9 o'clock position. Scars from 
cryoapplications are visible in area of giant tear. Scars from diathermy applications can be seen elsewhere on buckle 
around 360 degrees. Ora serrata is obscured by long-standing hemorrhage remnants from the 7 to 10 o'clock 
positions. 





Fig. 14 (Schepens). Case 2. Left eye has total retinal detachment caused by perforating trauma. Fixed retinal fold 
is dragged out of view, beyond ora serrata at the 6 o’clock position. Vitreous haze, caused by hemorrhage, obscures 
fundus periphery between the 4 and 8 o’clock positions. There is a horseshoe-shaped retinal tear at the 6 o’clock 
position. Macula is dragged inferiorly. Tiere is a fixed retinal fold, near the ora serrata, between the 8 and 10:30 
o’clock positions. Subretinal band forms a circle around the optic disk. Inset, Cross section of eye showing retina 
incarcerated into scar and involving the iris and cornea at the 6 o’clock position. Note ring of subretinal tissue near 
the optic disk. 





Fig. 21 (Schepens). Case 6. Top, Fundus of left eye after two scleral buckling operations and closed vitrectomy. 
There is a total retinal detachment with all retinal folds fixed and massive preretinal retraction. Optic disk is 
invisible. Cellular growth from pars plana into vitreous, at the 11 and 2:30 o'clock positions, results from vitreous 
injections done at the time of scleral buckling operations. Ingrowth with neovascularization at the 4:30 o’clock 
position is entry site of nibbler. Partial organization of vitreous base from the 4:30 to 9 o’clock positions has 
produced detachment of the ora serrata between the 5 and 6 o’clock positions. There is a retinal tear at the 4:30 
o’clock position. Scleral buckling is not visible. Bottom, Same fundus, three weeks after open-sky vitrectomy. Optic 
disk is visible and retinal folds around it are fairly low; retinal detachment has remained total with massive 
preretinal retraction. Retinal folds are completely fixed by thick, pigmented, newly formed preretinal membranes. 
The vitreous is more hazy than it was preoperatively. Traction has increased the size of the retinal tear. F undus 
periphery was not examined. 
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Fig. 18 (Schepens). 
months postoperatively, causing gradual opacification of cornea. Left, Standard photograph. Right, 
Fluorescein angiogram. 


damage is severe. The erosion, which 
begins below the center of the cornea, 
may not occur for several weeks after 
operation. There seem to be four basic 
causes for the condition: (1) preexisting 
anterior segment ischemia, which is more 
frequent in older patients and often fol- 
lows repeated scleral buckling opera- 
tions; (2) corneal neuropathy manifested 
by preoperative corneal paresthesia or 
anesthesia, a condition that is frequent 
after several ocular operations and in 
diabetics; (3) imperfect eyelid closure; 
and (4) a dry eye preoperatively. Other 
factors, especially the continued inten- 
sive use of topical corticosteroids, irrita- 
tion by loose corneal sutures, and corneal 
infection, have a precipitating influence. 

Because corneal erosion may result in 
severe corneal damage, the intactness 
of the corneal epithelium should be 
checked daily while the patient is in the 
hospital. In case of doubt, the eye should 
be examined under the slit lamp after 
instillation of fluorescein. At the time of 
discharge, if there is any erosion or even 
simple roughness of the corneal epitheli- 
um, the eye must be kept closed with a 
mildly compressive dressing. After the 
patient leaves the hospital, the cornea 
should be checked weekly for at least six 
weeks. If erosion is diagnosed, all topical 
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medication is omitted, except an antibiot- 
ic ointment once daily, and the eye is 
closed with a moderately tight patch; if 
there is any suspicion of infection, a 
culture of the conjunctival sac is taken 
and the cultured microorganisms are 
tested for their sensitivity to antibiotics. 
If the erosion does not begin to heal after 
five to seven days of patching, referral to 
a cornea specialist is indicated. He may 
recommend the use of a soft contact lens 
until healing is complete. 

If erosion is permitted to progress 
unchecked, loops of the continuous cor- 
neal suture that are too superficial may 
erode through corneal tissue and cause 
irritation. The loose suture should be 
removed but resuturing of the cornea 
is rarely needed. A corneal ulcer may 
develop and even perforate if the cor- 
neal erosion is untended and becomes 
infected. 

Decompensation of the corneal endo- 
thelium may lead to corneal edema and 
epithelial bullae. The stroma may be- 
come vascularized and permanent opaci- 
ties may develop in the subepithelial area 
and stroma. This type of complication is 
precipitated by preexisting damage to the 
corneal endothelium. In many cases, a 
corneal transplant can reestablish corneal 
transparency. 
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IRIS AND RETINAL COMPLICATIONS— 
Postoperative rubeosis iridis is rare after 
open-sky vitrectomy. When it occurs, it 
may be accompanied by ectropion uveae. 
The membrane that has grown over the 
anterior surface of the iris may become 
continuous with a cyclitic membrane that 
covers the back surface of the iris and the 
ciliary processes. The membrane may 
extend over the vitreous base and the 
detached retina; it may shrink so much 
that is causes an adhesion of the retina to 
the pupillary border. This severe compli- 
cation cannot be remedied. 

The main retinal complication is re- 
growth of the preretinal membrane. Fac- 
tors affecting regrowth, which may be 
very rapid, are largely unknown, except 
for the development of fibrin membranes 
described later in this article. In rare 
cases, a neovascularized preretinal mem- 
brane seems to originate from conjuncti- 
val vessels that grow under the corneal 
epithelium, through the tightly closed 
corneal wound, forming an intraocular 
membrane that continues its growth on 
the front and back surfaces of the iris, the 
ciliary processes, the unexcised remains 
of the vitreous base, and the whole inner 
retinal surface. 

Unavoidably, after an extensive opera- 
tion on a badly damaged eye, phthisis 
bulbi is bound to occur in some cases. 
Painful phthisis bulbi requiring enuclea- 
tion has been surprisingly rare. 


RESEARCH ASPECTS 


Research aspects of subtotal open-sky 
vitrectomy cover two areas: globe inci- 
sion, and new data on the pathogenesis of 
massive preretinal retraction. 


GLOBE INCISION 


Most of the present experience in 
globe incision for open-sky vitrectomy is 
through the cornea (Fig. 19). However, a 
corneal incision has certain disadvan- 
tages: Corneal transparency may be com- 
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promised, iridotomies and lens extraction 
are necessary, and peripheral anterior 
iris synechiae, sometimes with closure of 
the filtration angle, may occur. Addition- 
ally, the distance between the narrowest 
portion of the wound (pupillary plane) 
and the posterior pole is relatively 
great—about 21 mm. 

A 170-degree scleral incision (Fig. 19) 
can be made over the pars plana ciliaris, 
3.5 to 4 mm from the corneoscleral 
limbus." The advantages of this tech- 
nique are that the cornea and iris remain 
intact, peripheral anterior synechiae are 
less likely to form, there is no tendency to 
closure of the filtration angle, the wound 
opening is larger, and the distance be- 
tween the wound opening and the poste- 
rior pole is shortened by more than 
4mm. However, the lens must often be 
removed at the end of the operation 
because of subluxation or damage to its 
posterior capsule. 

In monkey eyes, mild postoperative 
necrosis of the ciliary processes facing the 
incision and a certain degree of anterior 
segment ischemia without corneal dam- 
age are evident postoperatively." These 
changes may prove to be more severe in 
older human patients whose eyes have 
been previously subjected to several op- 
erations than in young experimental 
monkeys with intact eyes. So far, human 
eyes in which a 170-degree incision of the 
pars plana ciliaris was made have shown 
some ischemia of the iris and ciliary body 
but no massive necrosis. Another con- 
cern is the possibility of postoperative 
downgrowth of connective tissue through 
the extensive sclerochoroidal incision. 
This has not happened in monkeys ob- 
served for three years. However, in 
human eyes with severe pathologic 
changes and lowered tissue vitality, this 
danger may be real. The experience with 
monkey eyes and a few human eyes has 
been encouraging but more information 
is needed before this procedure can be 
recommended. 
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Fig. 19 (Schepens). Two approaches to vitreous cavity in open-sky vitreous surgery. 
Schema at top left shows that corneal button creates a corneal opening of 8 to 9 mm and an 
effective pupillary opening of 6 to 8 mm, located about 21 mm from posterior pole. 
Schema at top right shows that a 170-degree incision through the pars plana ciliaris gives a 
much wider effective opening and distance of about 17 mm from posterior pole. Large 
drawing shows full view of 170-degree incision made through the pars plana ciliaris. 


NEW DATA ON THE PATHOGENESIS OF 
MASSIVE PRERETINAL RETRACTION 


Massive preretinal retraction has gen- 
erally been described as resulting from 
the development and proliferation of 
preretinal cellular membranes.” In cer- 
tain cases the proliferation is both preret- 
inal and retroretinal.*! It has long been 
known that, in unoperated eyes, vitreous 
organization and preretinal membranes 
tend to occur mainly when a retinal 
detachment has been present for a long 
time.* The spontaneous development of 
massive preretinal retraction in unoper- 
ated eyes, a short time after the onset of 
retinal detachment, rarely occurs. In 
contrast, one or several unsuccessful op- 
erations have precipitated the develop- 
ment of vitreous organization and mas- 
sive preretinal retraction in many eyes, 
although the retinal detachment was rela- 
tively recent. Therefore, retinal surgery 


seems to be an important precipitating 
factor of massive preretinal retraction. 
Preretinal membranes are composed of 
both cellular and acellular elements. The 
cellular components have attracted atten- 
tion for many years. Early authors, par- 
ticularly Gonin,” studied the role of 
epithelial cells, some of which are pig- 
mented while others are not; he thought 
that these cells proliferated from the 
ciliary epithelium into the anterior vitre- 
ous and on the inner retinal surface. 
More recently, other authors thought 
that pigment epithelial cells migrated 
through the retinal breaks and prolifer- 
ated over the inner and outer retinal sur- 
faces.” It is also well established that 
preretinal and retroretinal membranes 
often contain glial cells* and fibro- 
blasts.” In a number of cases, the cellular 
elements in these membranes include 
fibroblasts, glial cells, macrophage-like 
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cells, lymphocytes, histiocytes laden with 
pigment granules, and new-formed ves- 
sels.” 

In some preretinal and vitreous mem- 
branes, cells are scanty and the mem- 
branes are composed mainly of two 
acellular elements: vitrosin (vitreous col- 
lagen), which forms densely packed fi- 
brils 10 nm in diameter and 22 nm in 
periodicity, and adult collagen, with a 
periodicity of 64 nm, which forms thick 
fibers. 

Fibrin membranes—A novel aspect of 
preretinal membrane formation is the 
occurrence of both newly formed and 
long-standing fibrin membranes (E. 
Hultsch and C. L. Schepens, unpub- 
lished data). During an open-sky opera- 
tion, a newly formed membrane often 
develops on the anterior surface of the 
iris. It is thin, transparent, sturdy yet 
very elastic, and adheres strongly to the 
underlying tissue. Therefore, its removal 
(Fig. 20) must be performed gently to 
avoid causing bleeding or tearing of the 
tissue to which it adheres; it must be cut 
with scissors rather than torn off. A 
similar membrane may form over all the 
intraocular vascularized surfaces. During 
open-sky surgery, these fibrin-like mem- 
branes can form within minutes and, after 
their surgical removal, may reform rap- 
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idly. Postoperatively, such membranes 
often disappear within a few days. They 
seem to be more frequent and more 
prominent in young than in old patients. 

The impression given by the above 
observations is that the formation of 
fibrin-like membranes is a phenomenon 
peculiar to open-sky vitreous surgery. 
The following case report demonstrates 
that this is an incorrect assumption. 


Case 6—A 7-year-old boy with emmetropia was 
found to have a retinal detachment in the left eye, of 
unknown duration. The right eye appeared normal. 
Two scleral buckling operations were performed 
elsewhere without success. Then an uncomplicated 
closed vitrectomy was done to no avail. I examined 
the patient one month later. Best corrected visual 
acuity was reduced to light perception. The fundus 
showed a total retinal detachment with massive 
preretinal retraction that was hiding the optic disk 
(Fig. 21). In the pars plana ciliaris, there were three 
areas from which strands of connective tissue grew 
into the vitreous cavity. Two of the areas were sites 
used for the injection of air or saline, six and eight 
weeks previously. The third area, located at the 4:30 
o clock position, was the entrance site of the nibbler 
and contained sizable new vessels. One horseshoe- 
shaped tear was found near the equator at the 5 
o clock position. 

An open-sky vitrectomy was performed unevent- 
fully five weeks after the closed vitrectomy. Samples 
of membranes from various preretinal sites were 
collected for study. The postoperative course was 
smooth but the retina remained highly detached. 
Three weeks after the open-sky vitrectomy the retina 
was still detached, with massive preretinal retraction 
that appeared much more severe than it was before 
the operation. Dense and easily visible preretinal 





Fig. 20 (Schepens). Fibrin membrane being peeled off anterior iris surface at end of operation. Left, Peeling 
has started at the iridotomy at the 6 o'clock position (above) and extends to the 9 o'clock position. There is 
considerable stretching of peeled membrane. Right, Removal is continued (arrows) by combining gentle 
pulling with blunt membrane dissection. 
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membranes were present that were partly pigmented 
and maintained the retinal folds fixed around the 
optic disk. 

Two scleral bucklings with silicone implant and 
circling silicone band were then performed without 
success. When last seen, three months after the last 
operation, the retina was highly detached and com- 
pletely fixed. It was adherent to the pupillary edge at 
the 6 oclock position, and marked rubeosis was 
present. 


Nature of excised tissue—Three kinds 
of pathologic tissue were removed: 
(1) preretinal membranes that had been 
present before the open-sky vitrectomy 
and which caused the massive preretinal 
retraction; (2) membranes, formed during 
the operation, in front of and behind the 
iris and over the ciliary processes; and (3) 
a membrane extending into the vitreous 
from the site of the previous nibbler 
insertion. Unexpectedly, all preretinal 
material, excised from several locations 
in the fundus, was practically identical 
with the membrane that had formed 
during the surgery in front of and behind 
the iris and over the ciliary processes. 
Figure 22 is a representative electron 
micrograph of the preretinal membrane, 
demonstrating fibrin-like material of ag- 
gregated fibers interspersed with cellular 
debris and free pigment granules. Fur- 
ther identification as fibrin was achieved 
by specific degradation of the membrane 
with plasmin. Morphologically, the fibrin 
membrane is very different from vitrosin 
(Fig. 23). The membrane that extended 
into the vitreous from the site of nibbler 
insertion was cellular, in contrast to other 
membranes that were composed mostly 
of new-formed scar collagen and seen in 
eyes that had undergone open-sky vitrec- 
tomy (Fig. 24). 

Interpretation of findings—During an 
open-sky vitrectomy, one frequently ob- 
serves the formation of a fibrin mem- 
brane on the anterior surface of the iris. 
Sometimes a similar membrane is noted 
over the posterior iris surface or the 
ciliary processes. It is rare to observe 
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such membranes forming over the inner 
retinal surface during an operation. 

In the above case, the preretinal mem- 
branes that were excised were definitely 
present before the globe was opened 
because they are the only membranes 
found that could explain the presence of 
the massive preretinal retraction. The 
latter condition developed or became 
worse after the closed vitrectomy. Conse- 
quently, the massive preretinal retrac- 
tion observed upon the patient’s admis- 
sion was produced by an acellular fibrin 
membrane. It is reasonable to assume 
that a cellular preretinal membrane was 
removed at the time of the closed vitrec- 
tomy. 

It is likely that the preretinal fibrin 
membrane was formed after the uncom- 
plicated closed vitrectomy, which had 
been done five weeks before the open-sky 
procedure. A precipitating factor may 
have been the patient’s young age. 

A fibrin membrane may fail to disap- 
pear in the days that follow an open-sky 
vitrectomy, either because the tissues are 
incapable of degrading it or because it 
keeps reforming faster than it can be 
degraded. These are probably the cases 
in which one observes postoperative per- 
sistence and even aggravation of massive 
preretinal retraction that existed preop- 
eratively, with later appearance of pig- 
ment in the preretinal membranes and 
attraction of the detached retina toward 
the ciliary processes and iris. Sometimes 
this process even leads to the formation of 
an iridoretinal synechia. Anteriorly, 
changes vary. An iris fibrin membrane 
may cause ectropion uveae, which may 
be followed by rubeosis. A fibrin mem- 
brane on the posterior iris surface may 
produce pupillary rigidity, later followed 
by a cyclitic membrane. Sometimes the 
iris is attracted into the vitreous cavity by 
a fibrin membrane and becomes invisible 
because it covers the ciliary processes. 

Post-vitrectomy syndrome—The above 
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Fig. 22 (Schepens). Electron microscopic section of fibrin membrane. Dense fibrous 
material (thin solid arrows) is fibrin. Vitrosin (thick arrow) is in clearer areas. Cell debris 
and free round and oval pigment granules (five arrows starting from square) are 
interspersed between fibrin and vitrosin (X 20,412). 


observations indicate that the intraocular 
formation of fibrin membranes may result 
from the surgical trauma of vitreous 
surgery, either open-sky vitrectomy or 
closed vitrectomy. The essential cause of 
the formation of a fibrin membrane is a 
profound disturbance of the barrier be- 
tween circulating blood and the intraoc- 
ular cavity, caused by hypotony and 
resulting in an outpouring of blood pro- 
teins. 


When a fibrin membrane is not com- 
pletely degraded postoperatively, it may 
be used as a scaffold for the florid growth 
of easily visible cellular membranes that 
are often pigmented and may become 
vascularized. These further changes may 
result from uncontrolled cellular stimula- 
tion. 

Finally, it is likely that the absence of 
vitreous gel facilitates the formation of 
fibrin membranes and the proliferation 
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Fig. 23 (Schepens). Top, 


167 


168 


woe! 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





FEBRUARY, 1981 


“i . 


. 
> 
. s 
ki 
. 


» 
=. 
. ->+ * *e 
ee ə 
- «af to 


Fig. 24 (Schepens). Adult collagen from preretinal membrane removed by open-sky 
vitrectomy. Fibers are coarser in diameter and periodicity than vitrosin (X 31,000). Inset, 
Light microscopic section of same tissue, showing a few fibrocytic cells embedded in 


dense collagen fibers (x 500). 


of cells in these membranes. The vitreous 
gel has been shown to act as a modulator 
of intraocular inflammation? and cellular 
proliferation.*"* 

The three phenomena—disturbance of 
the blood-intraocular eavity barrier lead- 
ing to the formation of fibrin membranes, 
loss of control on intraocular cells causing 


cellular proliferation over or in the fibrin, 
and absence of the modulating influence 
of the vitreous gel—constitute the post- 
vitrectomy syndrome. In its most severe 
manifestation the syndrome leads to the 
formation of extensive and permanent 
preretinal membranes, which become 
cellular and shrink, causing a severe and 


often incurable retinal detachment with 
massive preretinal retraction. 

Future research—The importance of 
the discovery of post-vitrectomy fibrin 
membranes cannot be fully evaluated at 
this time. Such estimation requires fur- 
ther detailed research in cases of open- 
sky and closed vitrectomy. The formation 
of fibrin membranes may be responsible 
for many or all cases where adequate 
removal of preretinal membranes is fol- 
lowed by a severe and often incurable 
recurrence of massive preretinal retrac- 
tion. If this is proven to be the case, the 
prevention of formation or the elimina- 
tion of fibrin membranes may make the 
treatment of severe massive preretinal 
retraction by either closed or open-sky 
vitrectomy considerably more effective. 

Since the main element in the patho- 
genesis of the post-vitrectomy syndrome 
is severe or prolonged hypotony, similar 
pathologic changes may possibly occur 
under other circumstances. For instance, 
it is worth investigating whether such 
changes may result from a scleral buck- 
ling operation. Marked variations of in- 
traocular pressure nearly always occur in 
this operation, and cellular stimulation is 
often very marked as a result of the use of 
diathermy, cryoapplication, or photoco- 
agulation. The syndrome would be more 
intense if a vitrectomy had been per- 
formed prior to the scleral buckling pro- 
cedure or in cases where the vitreous is 
liquefied, as in severe myopia and in 
Wagners syndrome. One would expect 
that an athermal buckle,” as first prac- 
ticed by Zauberman and Rosell,” would 
decrease the incidence and intensity of 
the syndrome and the risk of later devel- 
opment of massive preretinal retraction. 

In the case of accidental globe perfora- 
tion, the presence of extensive intraocu- 
lar fibrin membranes may explain why it 
is difficult to perform a closed vitrectomy 
safely soon after the accident. 

One may wonder why the formation of 
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fibrin membranes has escaped the notice 
of clinicians for so long. The main reason 
is that the membranes are clinically invis- 
ible until a later stage, when their cellu- 
larity and increased thickness give them 
the typical appearance of preretinal 
membranes as they appear through the 
slit-lamp microscope. Additionally, an 
unsuspecting observer would have trou- 
ble identifying fibrin membranes re- 
moved by closed vitrectomy when exam- 
ining the ground material under the 
microscope. 

The degree to which vitreous removal 
can influence the frequency and intensity 
of the syndrome deserves further investi- 
gation. Another open question is whether 
a fibrin membrane that is not degraded 
always becomes cellular. Since a fibrin 
membrane may serve as a scaffold for 
cellular growth, one may also wonder 
whether a cellular membrane that forms 
before ocular surgery and leads to retinal 
detachment can sometimes be preceded 
by the formation of a fibrin membrane. If 
such a membrane can form spontaneously 
in the fundus, the presence of an initial 
severe disturbance of the blood-vitreous 
barrier should be demonstrable by fluo- 
rescein angiography. 

The development of postoperative 
massive preretinal retraction is the main 
cause of failure in the treatment of retinal 
detachment. At this time, there are no 
preventive measures and therapy is still 
unsatisfactory. I hope that additional 
research as outlined here will lead to a 
better understanding of the pathogenesis 
of postoperative massive preretinal re- 
traction. This, in turn, may help to 
uncover better methods of prevention 
and therapy. 


SUMMARY 


Subtotal open-sky vitrectomy can be 
used to improve visual function in some 
eyes for which closed vitrectomy is use- 
less. Open-sky vitrectomy allows easier 
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access for surgical instruments, especially 
to anterior fundus structures. The tech- 
nique also improves the visibility of intra- 
ocular structures. 

The surgical procedure, which uses 
special instruments and high-molecular- 
weight hyaluronic acid, is divided into 
four stages: preparation, operating inside 
the vitreous cavity, wound closure, and 
retinal reattachment. 

In 290 consecutive operations for 
which complete follow-up data are avail- 
able, retinal reattachment was achieved 
in 61 eyes (21%). The greatest number of 
successes (16 of 30 cases [53%]) was 
achieved in severe tractional retinal de- 
tachments. Such results are encouraging 
because these eyes were considered in- 
operable by other techniques. 

Open-sky vitreous surgery is per- 
formed through a corneal incision, but a 
scleral incision over the pars plana may 
become the method of choice in selected 
cases, 

The development of a preretinal fibrin 
membrane, as a result of either a closed 
vitrectomy or an open-sky procedure, 
may be a major cause of postoperative 
failure. Hypotony during surgery is prob- 
ably the main precipitating factor of 
intraocular fibrin membrane formation. 
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TREATMENT OF MACULAR SUBRETINAL NEOVASCULARIZATION 
WITH THE RED-LIGHT KRYPTON LASER IN PRESUMED OCULAR 
HISTOPLASMOSIS SYNDROME 


YUVAL Yassur, M.D., EMIL Giap, M.D., AND Isaac BEN-SirA, M.D. 
Petah-Tiqva, Israel 


The presumed ocular histoplasmosis 
syndrome causes the development of 
subretinal neovascularization, which in 
turn leads to visual impairment. The 
results of medical therapy for this condi- 
tion have been disappointing. Photocoag- 
ulation treatment, therefore, has been 
the only therapy recommended during 
the past decade, especially after reports 
of good results with xenon and argon 
lasers in the destruction of neovascular 
membranes.!* 

However, Klein, Fine, and Patz,’ who 
examined 31 eyes with presumed ocular 
histoplasmosis syndrome treated by 
argon laser, showed that the improve- 
ment in visual acuity was not statistically 
significant when compared with the final 
visual acuities of an untreated group of 
patients with presumed ocular histoplas- 
mosis syndrome and subretinal neovascu- 
larization. Croandijk, who recently de- 
scribed focal macular choroidopathy, a 
condition with features similar to those of 
presumed ocular histoplasmosis syn- 
drome, reported unfavorable results with 
argon-laser treatment in this disease. 

Those authors who used the argon laser 
to treat subretinal neovascularization in 
presumed ocular histoplasmosis recom- 
mended this procedure only if the neo- 
vascular membrane was more than 0.25 
disk diameters away from the fovea.* 

Sheffer and associates’ described the 
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histologic appearance of argon-laser scars 
on treated subretinal neovascular mem- 
branes in presumed ocular histoplasmo- 
sis. 

We believed one of our patients had 
macular subretinal neovascularization 
(caused by presumed ocular histoplas- 
mosis) well suited to treatment with 
krypton-laser photocoagulation because 
of the special characteristics of red light.* 


CASE REPORT 


The patient was a 50-year-old woman, who, during 
the previous 20 years, had lived in various cities in 
the eastern United States and near the Mississippi 
river, spending a few months in each place. Visual 
acuity in her right eye had abruptly deteriorated a 
few months before we examined her. The patient 
reported being otherwise healthy. 

At ocular examination, visual acuity was R.E.: 
6/120 (20/400) and L.E.: 6/6 (20/20). Intraocular 
pressure was 14 mm Hg bv applanation tonometry in 
both eyes and the media were normal. We found a 
1,500-p, elevated, grayish macular lesion in the 
fundus of the right eye. It was partially hemorrhagic 
and partially pigmented, suggestive of subretinal 
neovascularization, with elevation of the sensory 
retina above it. The upper part of the hemorrhage 
was light red; the lower part, which was much 
darker, extended into the fovea (Fig. 1). We also 
found another, smaller, subretinal lesion, with eleva- 
tion of the sensory retina above it, 2 disk diameters 
beneath and temporal to the fovea. There were no 
drusen in the macula. There was a round atrophic 
choroidal scar about 200 p in size in the area of the 
upper temporal equator. There were some peripa- 
pillary choroidal scars. There were two round atroph- 
ic choroidal scars in the periphery of the left fundus. 
The macula of this eye was normal and there were no 
drusen. 

Fluorescein angiography of the macular lesion of 
the right eye demonstrated a choroidal neovascular 
membrane that leaked profusely during all phases of 
the angiography (Figs. 2 and 3). The neovascular 
membrane reached the macula, and the retinal 
hemorrhage extended beyond the subretinal neovas- 
cular membrane. The lower temporal lesion also 
showed increasing dye leakage during the angiogra- 
phy, and was also suspected of being a subretinal 
neovascular membrane. We did not perform a skin 
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neovascular lesion. The retinal hemorrhage covers 
the fovea. There is a second lesion 2 disk diameters 
inferotemporal to the macula. 


test because presumed ocular histoplasmosis was 
easily diagnosed.?® 

The patient underwent laser photocoagulation 
with the continuous red-light krypton laser (647 nm) 
in order to destroy the two lesions. Laser applica- 
tions, 50 to 200 u in size, were done (0.05 to 0.3 
seconds of exposure; 50 to 700 mW) until the whole 
area of identified neovascularization became modeér- 
ately white (Fig. 4). The treatment included all the 
subretinal neovascular membrane demonstrated by 
fluorescein angiography, although it was less than 
0.25 disk diameter from the fovea. 

Within a few weeks, atrophic chorioretinal scars 
were observed in the treated area and the hemor- 





Fig. 3 (Yassur, Gilad, and Ben-Sira). Fluorescein 
angiography at two minutes, showing late leakage of 
membrane. 
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Fig. 2 (Yassur, Gilad, and Ben-Sira). Fluorescein 
angiography, venous phase, shows early leakage of 
lesions and staining of the fine peripapillary scars. 


rhage regressed (Fig. 5) until it completely disap- 
peared. Six months later, we found that the treated 
area showed coarse pigmentation and depigmenta- 
tion and reached the macula, but did not include the 
fovea, in which the fine pigmentary changes were 
caused by the long-standing hemorrhage (Fig. 6). 

Fluorescein angiography demonstrated that the 
destruction of the neovascular membrane was com- 
plete, and that the fluorescein staining was merely 
that of a scar (Figs. 7 and 8). 

Visual acuity six months after the treatment was 
6/60 (20/200) and the patient could read J7 with a 





Fig. 4 (Yassur, Gilad, and Ben-Sira). Immediate 
results of medium-intensity krypton-laser photocoag- 
ulation of the macular lesion and strong-intensity 
treatment of the second lesion, which is farther away 
from the macula. Note that the krypton laser was 
applied only to the lighter hemorrhage, and did not 
extend into the dark foveal hemorrhage. 


174 





Fig. 5 (Yassur, Gilad, and Ben-Sira). Six weeks 
after treatment there are two atrophic chorioretinal 
lesions. Most of the macular hemorrhage has already 
disappeared. 


low-power lens. The fixation point was below the 
fovea. 


DISCUSSION 


Although the patient now lives in Isra- 
el, this disease has not yet been reported 
in this part of the world. Braunstein, 
Rosen, and Bird” described 15 patients in 
the United Kingdom with the ophthalmo- 
scopic features of histoplasmosis and neg- 





Fig. 7 (Yassur, Gilad, and Ben-Sira). Fluorescein 
angiography, early venous phase, six months after 
treatment. There is early scar staining of the treated 
sites. 
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Fig. 6 (Yassur, Gilad, and Ben-Sira). Six months 
after treatment, there are atrophic coarse scars at the 
treated area and a fine scar in the foveal area where 
the hemorrhage existed but was not treated. Note the 


difference in the macular scar where medium- 
intensity treatment was used compared with the 
much coarser lower temporal scar where strong- 
intensity treatment was applied. The macular hemor- 
rhage was completely absorbed. 


ative skin tests and Croandijk® found focal 
macular choroidopathy in Europe. How- 
ever, we believed our patient had pre- 
sumed ocular histoplasmosis syndrome 
because she showed the classical triad, as 





Fig. 8 (Yassur, Gilad, and Ben-Sira). Fluorescein 
angiography at five minutes. There is late scar 
staining. There is no sign of the subretinal neovascu- 
lar membrane. 
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described by” Gass and Schlagel and 
Kenny,” and because she had lived for 
long periods in histo-endemic areas in the 
United States. Any of these macular 
diseases would have raised the same 
question when the subretinal neovascular 
membrane appeared less than 0.25 disk 
diameter from the fovea. 

The other problem which we faced was 
an obvious neovascular membrane in the 
macula, when visual acuity had been 
considerably reduced for more than a 
year. The patient probably would have 


had the same, or a very similar, visual 
<> acuity without treatment because the 


_ natural course of the disease would have 
led to macular scar formation. We did not 
expect photocoagulation to improve visu- 
- al acuity significantly, and we considered 
krypton-laser therapy only to observe 
whether this treatment offered the theo- 
retical properties of monochromatic 
647-nm red light. 

Xenon- and argon-laser photocoagula- 
tion are contraindicated when a macular 
lesion of any origin is less than 0.25 disk 
diameter from the fovea and when there 
is macular retinal hemorrhage, because 
the polychromatic light of the xenon laser 
and the blue light of the argon laser are 
absorbed by the macular xanthophyll and 
by blood. However, red light penetrates 
readily through hemoglobin (J. Cohen- 
Sabban, I. Ben-Sira, Y. Yassur, and C. 
Maroz, unpublished data), is not ab- 
sorbed at all by the macular luteal pig- 
ment (xanthophyll), and is almost com- 
pletely transmitted to the choroid.” The 
647-nm red-light krypton laser is, there- 
fore, very suitable for treating macular 
subretinal neovascular membranes. As 
L Esperance“ suggested, this laser is less 
dangerous to the internal retinal layers 
under which the neovascular membrane 
is located. The krypton laser also requires 
less power to destroy a subretinal neovas- 
cular membrane than the argon or xenon 
lasers whose energies are absorbed by 
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intraretinal macular xanthophyll and 
blood before they reach the pigment 
epithelium and choroid. 

Krypton-laser treatment in our case 
required less whitening of the retina at 
the macular lesion and less energy than is 
usually needed when such a subretinal 
neovascular membrane is destroyed by 
argon laser (Fig. 4). The second active 
lesion, which was farther away from the 
macula, was treated by strong retinal 
whitening, like that of an argon laser. 
Figures 7 and 8 demonstrate, however, 
that subretinal neovascular membranes of 
both lesions were eradicated even though 
less whitening of the retina was achieved. 
This means that, although less laser 
power was used, there was enough trans- 
mission of the red light into the choroid 
to destroy the subretinal neovasculariza- 
tion completely. Figure 6 clearly shows 
that the scar caused by the treatment, 
although it was within the macula, did 
not extend beyond the area at which the 
treatment was aimed, and that the fine 
pigmentary changes within the fovea 
were the result of the long-standing hem- 
orrhage and not caused by the krypton- 
laser treatment. : | 

In view of the anatomical results in this 
eye, perhaps krypton-laser treatment 
should be used before visual acuity has 
deteriorated irreversibly when a macular 
subretinal neovascular membrane occurs 
less than 0.25 disk diameter from the 
fovea. 


SUMMARY 


A patient with presumed ocular histo- 
plasmosis and decreased visual acuity in 
one eye had subretinal neovasculariza- 
tion and retinal hemorrhage in the macu- 
lar area. | 

Argon-laser treatment to eradicate the 
subretinal neovascular membrane was 
contraindicated because of the proxim- 
ity of the hemorrhagic lesion to the fo- 
vea. We used a red-light krypton laser 
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(647 nm) because this light is not ab- 
sorbed by the hemoglobin in the retinal 
hemorrhage or by the macular luteal 
pigment (xanthophyll), and because it 
is transmitted into the choroid, allow- 
ing treatment within the macular zone 
with less damage to the internal retinal 
elements. 

After treatment, the subretinal neovas- 
cular membrane completely disappeared 
and the macular hemorrhage cleared. 

To the best of our knowledge, this is 
the first time that a histoplasmic macular 
subretinal neovascular membrane has 
been treated with the red-light krypton 
laser. 
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PATHOLOGIC MYOPIA AND CHOROIDAL NEOVASCULARIZATION 


Mary L. Hotcukiss, M.D., AND STUART L. FINE, M.D. 
Baltimore, Maryland 


Pathologic myopia involves a progres- 
sive elongation of the globe accompanied 
by degenerative changes of the retina and 
choroid. This condition is the seventh 
leading cause of blindness in adults in the 
United States. It is especially common in 
the Orient and in the Middle East.! 

Previous studies have suggested that 
2% to 10% of eyes with an axial length of 
more than 26.5 mm develop choroidal 
neovascularization.*” This study was de- 
signed to add new data on the clinical 
progression of eyes with pathologic myo- 
pia and choroidal neovascularization. 


SUBJECTS AND METHODS 


We reviewed clinical records, color 
photographs, and fluorescein angiograms 
of 81 patients with severe myopia who 
were examined here between 1970 and 
1979, All but three patients had a refrac- 
tive error of —6 diopters or more; three 
patients had a refractive error between 
~5 and —6 diopters with fundus changes 
typical of pathologic myopia. 

Of the 81 patients with severe myopia, 
33 had a choroidal neovascular mem- 
brane at the posterior pole (Group A). In 
four of these 33 patients, neovasculariza- 
tion had occurred in both eyes. None of 
these patients had any signs of other 
degenerative diseases of the posterior 
segment. Follow-up information was ob- 
tained on 23 of the 33 patients with 
choroidal neovascular membranes; 17 of 
these 23 patients were re-examined by 
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us. Follow-up information for the other 
six patients was obtained from the origi- 
nal referring ophthalmologists. In 16 of 
the 23 follow-up cases, the fellow eye 
was also evaluated. All 16 eyes in this “con- 
tralateral group” had pathologic myopia 
but had not developed neovascular mem- 
branes (Group B). 

From the group of 48 patients with 
severe myopia who did not have choroi- 
dal neovascularization, we selected 11 
control patients who lived close to Balti- 
more, and re-examined them (Group C). 

At the initial evaluation, we measured 
corrected visual acuity. A pinhole was 
used to improve visual acuity. 

In the follow-up evaluations, a manifest 
refraction was performed in each case by 
one of us (M. L. H.). After dilating the 
pupils, we performed direct and indirect 
ophthalmoscopy and slit-lamp biomicros- 
copy with the Goldmann contact lens. 
Stereoscopic color photographs and fluo- 
rescein angiograms were obtained for all 
patients. We noted the following condi- 
tions whenever they were present: tem- 
poral crescent formation, diffuse or focal 
chorioretinal atrophy, posterior staphylo- 
ma, lacquer cracks, and retinal hemor- 
rhage. In each patient re-examined here, 
we determined global axial length with an 
A-scan ultrasonoscope at a wave velocity 
of 1,545 m/sec. Three separate readings 
were taken for each globe and the values 
were averaged. This method is accurate 
to within 0.2 mm on either side of the 
averaged reading.*? 

RESULTS 

Initial examination—Group A included 

a higher proportion of women than Group 


C did (Table 1). The difference may be 
clinically significant in some way not 
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TABLE 1 
AGE AND SEX OF PATIENTS AND CONTROLS 


nya nip a alg rete aree mem aarti a aree aan m meere a S e e e 
Mara a a a a nam amea EER 


Group A Group C 


a ne te NR RAN EAA MA HH aaa 


No. of patients 33 il 
Men 13 8 
Women 20 3 


Age at onset of visual 
symptoms (yrs) 
Mean 45 42 
Range 19 to 73 10 to 64 
Under age 50 yrs 21 9 


evaluated in this study. Patients in both 
groups first developed visual symptoms 
at similar ages. 

Table 2 shows the mean, median, and 
range of refractive errors for all three 
groups. The mean refractive errors were 
similar for all three groups. However, the 
median refractive error in Group A was 
less severe than in Groups B and C. 

The pathologic conditions of the three 
groups are shown in Table 3. Lacquer 
cracks were more common in Groups A 
and B. Retinal hemorrhages were found 
almost exclusively in Group A. The re- 
maining conditions occurred with similar 
frequency in all the groups. 

To analyze visual acuity data, we classi- 
fied the eves with neovascularization 
according to the location of the new 
vessels with respect to the foveal avascu- 
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TABLE 2 
REFRACTIVE ERROR 


Refractive Error Group A Group B Group C 


No. of eyes 37 2l 22 
Mean — 11.27 — 12.10 ~ 13.50 
Median J 00 — 12.25 — 12,90 
Range -5.50 -5.50 S, 
to to to 
— 20.50 — 20.00 — 21.50 


lar zone. Using stereoscopic color photo- 
graphs and fluorescein angiograms, we 
classified neovascular membranes as 
being outside the foveal avascular zone, 
extending to the edge of the foveal avas- 
cular zone, or within the foveal avascular 
zone. In Group A, the neovascular mem- 
brane was located inside the foveal avas- 
cular zone in 21 eyes, extended to the 
edge of the foveal avascular zone in six 
eyes, and was outside the foveal avascular 
zone in ten eyes. 

Follow-up examination for Group 
A—We obtained follow-up information 
for 27 of the 37 eyes with neovascular 
membranes. Twenty-one of these eyes 
were re-examined by both of us. Refer- 
ring ophthalmologists supplied clinical 
information, stereoscopic color photo- 
graphs, and fluorescein angiograms for 
the remaining six eyes. The average 


TABLE 3 
RETINAL FINDINGS IN SEVERE MYOPIA 











Finding Group A Group B Group C 
No. of eyes 37 21 292 
Temporal crescent 20 11 10 
Chorioretinal atrophy 28 16 19 
Diffuse 23 16 10 
Focal ll 4 8 
Posterior staphyloma i6 10 § 
Lacquer cracks 21 1] § 
Retinal hemorrhage 
Foveal 16 l 0 
Parafoveal 8 l 0 
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Follow-Up Visual Acuity 
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Fig. 1 (Hotchkiss and Fine). Change in visual 
acuity for the 14 eyes in Group A that had new 
vessels inside the foveal avascular zone. 


follow-up interval was 25.5 months. The 
mean axial length of the eyes in Group A 
was 28.05 mm. 

NEOVASCULAR MEMBRANES INSIDE THE 
FOVEAL AVASCULAR ZONE—We obtained 
follow-up information for 14 of the 21 
eyes with neovascular membranes within 
the foveal avascular zone. These data are 
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summarized in Figure 1. Three of the 14 
eyes improved two or more lines on the 
Snellen chart; visual acuity remained the 
same in four eyes; and seven eyes lost two 
or more lines on the Snellen chart. 
Although the presence of a new vessel 
membrane within the foveal avascular 
zone caused visual loss in most patients, 
the visual outcome was not uniformly 
poor. One patient, for example, had a 
seven-month history of visual loss in the 
left eye. The left eye had a refractive 
error of —9.50 diopters, and her visual 
acuity was 6/24 (20/80). New vessels were 
present beneath the fovea of the left eye 
(Fig. 2). Five years later, visual acuity in 
the left eye had improved to 6/9 (20/30) 
with no apparent change in the size of the 
neovascular membrane. 
Photocoagulation was not used to treat 
any eye containing a neovascular mem- 
brane within the foveal avascular zone. 
NEOVASCULAR MEMBRANES EXTENDING 


TO THE EDGE OF THE FOVEAL AVASCULAR 
ZONE—We obtained follow-up informa- 
tion for five of the six eyes that initially 
had a neovascular membrane extending 
to the edge of the foveal avascular zone. 
In all five cases, the new vessels had 





Fig. 2 (Hotchkiss and Fine). A 40-year-old woman had had visual blurring in her left eye for seven months. 
Visual acuity was 6/24 (20/80). Left, A neovascular membrane was present in the macula. Right, Fluorescein 
angiography showed the neovascular net beneath the fovea. 
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Fig. 3 (Hotchkiss and Fine). Change in visual 
acuity in the five eyes in Group A that had neovascu- 
lar membranes extending to the edge of the foveal 
avascular zone. Triangular figure represents case in 
which the laser photocoagulation was used to treat 
the membrane. 


advanced to within the avascular zone. 
Figure 3 summarizes the changes in 
visual acuity for these eyes. Visual acuity 
remained the same in one eye; the re- 
maining four eyes lost two or more lines 
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on the Snellen chart. One patient had 
received argon-laser photocoagulation to 
the new vessel at the time of initial 
examination. Pretreatment visual acuity 
was 6/22.5 (20/75) (Fig. 4, left). One year 
later, the membrane had advanced inside 
the avascular zone and visual acuity was 
6/48 (20/160) (Fig. 4, right). 

NEOVASCULAR MEMBRANES OUTSIDE 
THE FOVEAL AVASCULAR ZONE—We ob- 
tained follow-up information for eight of 
the ten eyes with neovascular mem- 
branes outside the foveal avascular zone. 
These data are summarized in Figure 5. 
Visual improvement occurred in only one 
eye and involved the use of eccentric 
fixation. Visual acuity remained the same 
in four eyes and decreased at least two 
Snellen lines in three eyes. 

Five of the eight eyes for which follow- 
up data were obtained had been treated 
with argon-laser photocoagulation. In 
three of the five eyes, an initial visual 
acuity of 6/6 (20/20) was preserved. One 
eye retained a visual acuity of 6/60 
(20/200). One treated eye progressed 
from 6/7.5 (20/25) to 6/60 (20/200) during 
an 18-month period. 





Fig.4 (Hotchkiss and Fine). A 34-year-old man had a four-week history of decreased visual acuity in his right 
eye. Visual acuity was 6/22.5 (20/75). Left, A neovascular membrane extending to the edge of the avascular 
zone was treated with argon-laser photocoagulation. Right, Angiogram taken one year after photocoagulation 
of the membrane. Despite initially successful treatment, new vessels ultimately grew inside the avascular 


zone. Visual acuity was 6/48 (20/160). 
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Fig. 5 (Hotchkiss and Fine). Change in visual 
acuity in the eight eyes in Group A that had new 
vessels outside of the foveal avascular zone. Triangu- 
lar figures represent those cases treated with argon- 
laser photocoagulation. 


Follow-up examination for Groups B 
and C—We obtained adequate follow-up 
information for 16 eyes in Group B. The 
average axial length was 28.31 mm. 
Figure 6 summarizes the changes in 
visual acuity for these eyes. Three eyes 
lost two or more lines on the Snellen 
chart. In 13 eyes, initial visual acuity was 
unchanged. 

We obtained follow-up information 
for 16 eyes in Group C. The average 
follow-up interval was 31.8 months. 
Axial length measurements averaged 
28.92 mm. Visual acuity data are summa- 
rized in Figure 7. Five eyes improved 
two or more lines on the Snellen chart 
and visual acuity remained the same in 
ll eyes. 


DISCUSSION 


Choroidal neovascularization has been 
described in association with a number of 
conditions, including senile macular de- 
generation, ocular histoplasmosis, angi- 
oid streaks, and traumatic choroidal rup- 
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Follow-Up Visual Acuity 
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Fig. 6 (Hotchkiss and Fine). Change in visual 
acuity in the 16 eyes in Group B. 


ture.°’ A break in Bruch’ membrane 
precedes the development of neovascu- 
larization in each of these. conditions. 
Histologic changes of a degenerative, 
calcific, inflammatory, or neoplastic na- 
ture are usually present within the cho- 


Follow-Up Visual Acuity 
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Fig. 7 (Hotchkiss and Fine). Change in visual 
acuity in the 16 eyes in Group C that were highly 
myopic but without neovascularization. 
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roid, adjacent to the defect in Bruch’s 
membrane. Once established, the break 
in Bruch’s membrane permits neovascu- 
lar proliferation from the choriocapillaris 
into the subretinal pigment epithelial 
space. 

A similar process has been proposed 
for severe myopia.®? Fluorescein angio- 
graphic studies have shown that choroi- 
dal and retinal circulations are slowed 
in severe myopia. Conceivably, vascular 
compromise predisposes the eye to 
choroidal degeneration." Continued 
stretching and degeneration of the cho- 
roid causes eyes with severe myopia to 
develop breaks in Bruch’s membrane. 
Large breaks in Bruch’s membrane, 
called lacquer cracks, allow choroidal 
neovascular growth. These lacquer cracks 
were present in 21 of the 37 eyes in 
Group A. However, in 16 eyes, choroidal 
neovascularization developed in the ab- 
sence of lacquer cracks. Microscopic de- 
fects in Bruch’s membrane might have 
been present in these cases. The other 
features of myopic degeneration, includ- 
ing temporal crescent formation, diffuse 
and focal chorioretinal atrophy, posterior 
staphylomas, and axial length, did not 
correlate with the development of choroi- 
dal neovascular membranes. 

We evaluated eyes in Groups B and C 
separately to avoid masking a possible 
genetic predisposition towards choroidal 
degeneration and neovascularization. In- 
deed, lacquer cracks were more common 
in Groups A and B. 

In five of the 16 eyes in Group C, visual 
acuity had increased two or more Snellen 
lines at the follow-up examination. Be- 
cause manifest refraction had not been 
performed at the initial examination, we 
cannot exclude the possibility that refrac- 
tion may account for this improvement. 
Results of fluorescein angiography in 
these eyes were also unchanged from the 
initial evaluation. 
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SUMMARY 


In 14 of 27 eyes with choroidal neovas- 
cular membranes associated with severe 
myopia, visual acuity deteriorated two or 
more lines on the Snellen chart. Twelve 
of the 27 eyes became legally blind. 

Final visual acuity may be related to 
the position of the neovascular mem- 
brane within the posterior pole. Four of 
the eight eyes with new vessels outside of 
the foveal avascular zone had follow-up 
visual acuities of 6/12 (20/40) or better. 
Only one of five eyes with new vessels 
extending to the edge of the avascular 
zone had a final visual acuity of 6/12 
(20/40) or better. Three of 14 eyes with a 
neovascular membrane beneath the fove- 
al avascular zone had visual acuities of 
6/12 (20/40) or better. 

Neovascularization associated with se- 
vere myopia clearly jeopardizes central 
visual acuity. Laser photocoagulation 
therapy may be useful in treating neovas- 
cular membranes outside the foveal avas- 
cular zone or extending to the edge of the 
perifoveal capillary network. A larger 
prospective study is needed to determine 
the guidelines for and efficacy of such 
treatment for patients with severe myo- 
pia who develop choroidal neovasculari- 
zation. 
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Fifty years ago this month in The Journal: 


We might say that the myopic eye of such a child is overgrown, 
and that if we put it at rest by means of atropin for such a period, 
while the body continues to grow and the child lives an outdoor life, 
the body can in a measure catch up with the eye. My experience in 
many such cases is that the myopia remains stationary or improves a 
little from June to September, and that most myopias increase 
about three quarters of a diopter during the school year. The special 
value of continued attention to the earliest stages of myopia in the 
young child should be repeatedly stated to the mother and teacher, 
and the pediatrist should aid in this education. 


De Wayne Hallett: The Prevention of Myopia 
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GLUCOCORTICOSTEROID INHIBITION OF INTRAOCULAR 
PROLIFERATION AFTER INJURY 


Yasuo Tano, M.D., Davip B. CHANDLER, M.D., BRooks W. McCCUEN, M.D., 
AND ROBERT MACHEMER, M.D. 


Durham, North Carolina 


Penetrating and perforating injuries 
are among the most serious problems 
that ophthalmologists manage. Both the 
immediate destruction and the delayed 
formation of fibrovascular proliferation 
along the vitreous scaffold!? from the 
wound can lead to an untreatable con- 
dition. 

Modern vitrectomy has made it possi- 
ble to cope with many perforating inju- 
ries previously considered untreatable or 
treated unsuccessfully.” Opaque media 
can be removed and future scaffolds for 
fibrous proliferation can be properly 
treated. Nonetheless, immediate vitre- 
ous surgery is not always possible or 
desirable. We looked, therefore, for a 
means of reducing intraocular prolifera- 
tion until a final decision about vitreous 
surgery can be made. 

Glucocorticosteroids have an inhibito- 
ry effect on fibroblast growth.®’ Using a 
reproducible animal model of perforating 
injuries,’ we studied the effect of intra- 
ocularly injected dexamethasone alcohol 
on proliferation after perforating injury of 
the posterior segment. 


MATERIAL AND METHODS 


We used a total of 23 female pigmented 
rabbits weighing between 2.5 and 3.5 kg 
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each. We divided the rabbits into two 
groups: a treated group of 12 rabbits, 
each of which received a single intravit- 
real injection of dexamethasone alcohol, 
and a control group of 11 rabbits, each of 
which received 0.1 ml of physiologic 
saline. | 

Pupils were dilated with 1% atropine 
sulfate, 10% phenylephrine HCl, and 2% 
cyclopentolate HCl. We anesthetized the 
rabbits by slow intravenous injection of 
sodium pentobarbital, 20 to 30 mg/kg of 
body weight. We then gave each rabbit a 
retrobulbar injection of 1 ml of 1% lido- 
caine. After we performed a 180-degree 
inferior limbal peritomy, we placed 4-0 
silk bridle sutures under the inferior and 
lateral recti muscles to hold the eye. We 
inserted the sharp point of a jagged, 
four-sided injury probe through bare 
sclera inferotemporally, 7.5 mm posteri- 
or to the corneoscleral limbus and just 
temporal to the vortex vein. Using indi- 
rect ophthalmoscopy, we directed the tip 
across the vitreous cavity and through the 
posterior wall of the eye 1 disk diameter 
inferior to the optic disk. We then re- 
moved the probe and inserted a 27-gauge 
needle, attached to a tuberculin syringe 
with 0.1 ml of dexamethasone alcohol 
(1 mg) suspended in physiologic saline for 
the treated group or the same amount of 
physiologic saline for the control group, 
inferonasally, 7.5 mm posterior to the 
corneoscleral limbus and just nasal to the 
vortex vein. We injected the contents of 
the syringe slowly and then withdrew the 
needle. We observed vitreous escaping 
through the previously created wounds. 
The fellow eye was treated in the same 
fashion; it could not be used for control 
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because we could not exclude systemic 
corticosteroid effects. The scleral wounds 
were left untreated. The conjunctiva was 
repositioned but not sutured to the cor- 
neoscleral limbus. 

We examined the animals before and 
immediately after the injection and on 
days 1, 3, 7, 14, and 28 with slit lamp and 
ophthalmoscope. Fundus photographs 
were taken at each examination. The ani- 
mals were then killed by an intravenous 
overdose of sodium pentobarbital. We 
enucleated the globes immediately and 
placed them in cold phosphate-buf- 
fered 5% glutaraldehyde. We removed 
-a corneal button to allow better infil- 
tration of the fixative. After a minimum 
fixation time of 24 hours, we rinsed the 
eyes in phosphate-buffered solution and 
bisected them circumferentially 4.5 mm 
posterior to the corneoscleral limbus. 
The calottes were examined under a 
dissecting microscope and photographs 
were taken. After embedding the eye in 
JB-4 plastic, we obtained sections 
through both the entrance and exit 
wounds. We stained the sections with 
paragon in preparation for light micro- 
scopic examination. The clinical and 
gross pathologic findings were evaluated 
-by each of us independently and in a 
masked fashion. We excluded from the 
study those eyes with retina torn be- 
tween the wounds, eyes with endoph- 
thalmitis, and eyes with technical com- 
plications, such as cataract, making the 
visualization of the fundus impossible 
(three eyes in the treated group and two 
eyes in the untreated group). 

We evaluated the proliferative changes 
as follows: Proliferations into the vitreous 
along the injury tract were scored on the 
continuity between entrance and exit 
wounds (continuous stalk = 2, partial 
stalk = 1), the thickness of the stalk (thick 
stalk = 2, thin stalk = 1), and strand 
opacity (opaque stalk = 2, translucent 
stalk = 1). We totaled these scores to 
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produce a final score for proliferation 
along the injury tract. A score for wound 
sealing was determined by rating the 
extent of filling of each perforation site. A 
wound filled with fibrous tissue and hav- 
ing a central mound or stalk received a 
score of 2. Those wounds that were 
partially filled (concave) received a score 
of 1. We totaled the entrance and exit 
wound scores to produce a final score for 
wound sealing. Diverging strand forma- 
tion was scored on size (large strand = 2, 
small strand = 1), and opacity (opaque 
strand = 2, translucent strand = 1). We 
totaled the scores to produce a final score 
for diverging strands. We analyzed the 
total scores by one-tailed Wilcoxon test of 
control score vs treatment score. P value 
was adjusted for three tests by multi- 
plying the one-tailed P value by three. 
RESULTS 

Immediately after injury, there was a 
small amount of hemorrhage at both the 
entrance and exit wounds on the retina, 
under the retina, and under the pigment 
epithelium just adjacent to the wounds. 
All of the eyes had fine, barely visible 
transvitreal tracts between the entrance 
and exit wounds (vitreous condensation’). 
In many cases a fine streak of blood had 
formed in this transvitreal tract. There 
was no massive hemorrhage to obscure 
fundus details. Retinal incarcerations into 
the wound were common and there were 
small serous or serosanguinous retinal 
detachments with slight concentric reti- 
nal folds as much as 0.5 disk diameter 
from the wound edge. The injection of 
the corticosteroid suspension or physio- 
logic saline caused an increase in intra- 
ocular pressure. We observed vitreous 
incarceration into both the exit and en- 
trance wounds. We found the corticoste- 
roid suspension incarcerated into the exit 
wound along with the vitreous and occa- 
sionally into the entrance wound. 

On day 1 the anterior segment showed 
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a mild inflammatory reaction with fibrin 
exudate. The vitreous was somewhat hazy 
and the transvitreal tracts were gray 
and semi-opaque. All corticosteroid- 
treated eyes had a large solid and white 
corticosteroid mass in the vitreous cavity 
and less inflammatory reaction. 

On day 3, as the vitreous haze became 
clear, both exit and entrance wounds 
appeared as deep excavations. Transvit- 
real tracts were seen more easily. Treat- 
ed eyes retained a corticosteroid mass 
that was slightly decreased from the 
original size. 

On day 7, inflammatory signs were 
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hardly apparent in either the anterior 
chamber or the vitreous cavity. Localized 
retinal detachments had subsided and 
only occasional slight retinal wrinklings 
were left. Healing of the wounds was 
initiated by the formation of a thin gray 
membrane deep in the excavation, which 
still allowed the visualization of underly- 
ing vessels (15 of 20 eyes in the control 
group). In the treated group, more than 
one half of the eyes (14 of 21 eyes) had no 
gray membrane in their wounds. We 
sometimes saw fine fibrous strands origi- 
nating from the wounds and directed 
toward the midvitreous cavity diverging 


Fig. 1 (Tano and associates). A 
transvitreal continuous stalk (thick 
arrow) between entrance (E) and 
exit (X) wounds is completely filled 
with fibrous tissue. A small diverg- 
ing strand (thin arrow) is barely 
visible at the exit wound. Inset. 
Schematic drawing of area within 
rectangle. 
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from the transvitreal wound tract. These 
were apparently growing along vitreous 
structures that had developed during the 
corticosteroid and saline injections where 
vitreous escaped through the perforation 
sites (ten of 20 eyes in the control group 
and 11 of 21 eyes in the treated group). 
The corticosteroid masses were now rela- 
tively small. 

On day 14, fibrous proliferation had 
advanced. Both exit and entrance wounds 
were well sealed by gray-white tissue, 
although they were still concave. Some 
even had a mound of tissue at their 
centers. Many eyes showed diverging 
strands. Some were very thin and almost 
transparent. Others were thick but trans- 
lucent. Fibrous proliferation advancing 
along the transvitreal injury tracts began 
to appear as tapered stalks (Figs. 1 and 2). 
The incidence of tapered stalks and 
strands at the wounds was lower in the 
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treated group (six of 21 eyes) than in the 
control group (13 of 20 eyes). In both 
groups, there were now gray membranes 
at the bottom of entrance and exit 
wounds, representing scleral healing, in 
all eyes. Most of them appeared some- 
what concave. Only six of 21 eyes in the 
treated group retained a small mass of 
corticosteroid. 

On day 28, the wounds themselves 
showed no remarkable changes from the 
findings of day 14. Diverging strands had 
grown. Growth of the tapered stalks had 
advanced in such a way that in some eyes 
the two opposing stalks met within 
the transvitreal tract (Figs. 1 and 2). 
Corticosteroid was no longer visible. 

Fibrous proliferation at both wounds 
was significantly less in the dexametha- 
sone-treated group (mean, 2.29) than in 
the control group (mean, 3.05) (P = .006). 
Stalk formation along the transvitreal in- 





Fig. 2 (Tano and associates). Base of a transvitreal strand (thick arrow) and a diverging strand (thin arrow). 
The original wound (outlined by dotted lines) is entirely filled with fibrous tissue (bar gauge = 100 p). 


188 


jury tract was less severe in the treated 
group (mean, 2.19) than in the control 
group (mean, 3.70) (P = .021). Diverg- 
ing strand formation was not significantly 
different between the treated group 
(mean, 1.14) and the control group (mean, 
1.35) (P > .5). 


DISCUSSION 


The animal model employed provided 
highly reproducible intraocular prolifera- 
tion after perforating injury to the poste- 
rior segment of the eye.! We measured 
the effect of dexamethasone alcohol on fi- 
broblast proliferation by the extent of pro- 
liferations at both wounds and along 
the transvitreal injury tract. Eyes treated 
with dexamethasone alcohol clearly 
showed delayed and less filling of entrance 
and exit wounds, and less or no invasion of 
proliferative tissue into the transvitreal 
injury tract. 

Corticosteroids have an inhibitory ef- 
fect on fibroblast growth.** Ophthalmolo- 
gists are aware of delayed corneal wound 
healing when the corticosteroid is ap- 
plied topically.® This inhibitory effect on 
fibroblast growth has also been success- 
fully used to treat keloids.'° Dexameth- 
asone alcohol also has an inhibitory effect 
on experimental intraocular prolifera- 
tion by autologous tissue-cultured fi- 
broblasts.! 

Because this inhibitory effect is ob- 
served only with high corticosteroid lev- 
els, we selected intravitreal administra- 
tion. To have an extended period of 
corticosteroid action without having to 
reinject the corticosteroid repeatedly, we 
selected dexamethasone alcohol or dexa- 
methasone phosphate.” Dexamethasone 
remains in the intact rabbit eye for up to 
28 days." Perhaps because of the two 
large open wounds, dexamethasone dis- 
appeared earlier from the vitreous cavity 
(within 14 days) in this experiment. 

The inhibitory effect of corticosteroid 
on fibroblast growth is attributed to the 
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antimitotic activity in the cells." Once 
the corticosteroid disappears from the 
eye, the inhibitory effect must decrease 
as well. The initial inhibition of fibroblast 
proliferation, however, is accompanied 
by suppression of inflammatory pro- 
cesses. This seems to affect proliferation 
because proliferation remains less in the 
treated eyes even after the disappearance 
of corticosteroid (14 days). Because our 
experiment spanned only a four-week 
period, the possibility of later prolifer- 
ation could not be excluded. 

Corticosteroids may be helpful in the 
treatment of penetrating and perforating 
injuries of the eye. High doses of cortico- 
steroids injected intravitreally may help 
prevent the formation of intraocular scar 
tissue. In cases of severe injuries where 
vitreous surgery is needed, corticoste- 
roids may help reduce early proliferation, 
thus allowing vitreous surgery to be 
delayed until one to two weeks after the 
injury.” 

SUMMARY 

Perforating injuries were produced in 
the posterior segment of rabbit eyes. We 
studied the inhibitory effect of a slow- 
ly water-soluble corticosteroid, dexa- 
methasone alcohol, on fibroblast growth. 
The treated group received a single intra- 
vitreal injection of 1 mg of the corticoste- 
roid. The eyes were observed for four 
weeks. Transvitreal proliferation was sig- 
nificantly decreased and wound healing 
was delayed as compared to a control 
group. Inhibition of intraocular prolifera- 
tion by high doses of intravitreally inject- 
ed corticosteroid may be useful in the 
treatment of eyes with penetrating and 
perforating injuries. 
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FUNDUS FLAVIMACULATUS WITH CYSTOID MACULAR CHANGES 
AND ABNORMAL STILES-CRAWFORD EFFECT 
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Fundus flavimaculatus is usually an 
inherited autosomal recessive, progres- 
sive, dystrophic disease primarily affect- 
ing the retinal pigment epithelium with 
secondary effects on the retinal photore- 
ceptors and choriocapillaris. There is no 
sex or race predilection. Fundus flavima- 
culatus and Stargardt’s disease are com- 
monly regarded as variants of the same 
dystrophy. In Stargardt’s disease the age 
at onset is characteristically younger and 
the visual symptoms and atrophic lesion 
in the macula are more pronounced than 
the peripheral surrounding yellow flecks. 
In the fundus flavimaculatus variant the 
yellow flecks in the peripheral retina 
tend to be more prominent earlier during 
the course of the disease, whereas the 
macular atrophy occurs later. 

Fundus flavimaculatus is characterized 
by bilateral, symmetrical, yellowish de- 
posits that are irregularly sized, and are 
round, ovoid, pisiform, semilunar, or 
linear in shape. They appear in the 
retinal pigment epithelium, and occa- 
sionally have a visible hypopigmentation 
or hyperpigmentation at their borders. 
Later, as the disease progresses, there is 
a change in the macula, especially if 
yellow flecks have been present, that is 
indistinguishable from the change seen in 
Stargardt’s disease. This change consists 
of mottling of the macular retinal pigment 
epithelium with hypopigmentation and 
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hyperpigmentation, a snail slime or beat- 
en metal appearance, and atrophy of the 
retinal pigment epithelium and chorio- 
capillaris. Less common manifestations 
associated with the disease include 
subretinal neovascular membranes, optic 
disk pallor, attenuated arterioles, bone 
corpuscular configuration of pigment 
clumping, extensive atrophy of the ret- 
inal pigment epithelium and _ chorio- 
capillaris in the peripheral and central 
retina, macular cystoid changes, retino- 
schisis, and lamellar macular holes.7” 

We studied a patient with fundus flavi- 
maculatus, photographically and clinical- 
ly documenting nonfluorescent cystoid 
changes in both maculas and abnormali- 
ties of the Stiles-Crawford effect. 


CASE REPORT 


In June 1978, a 13-year-old boy without visual 
symptoms was found to have fundus flavimaculatus 
during a routine ocular examination. He was referred 
for further evaluation. Visual acuity with correction 
was R.E.: 6/64 (20/20—4) with ~2.00 +0.75 x 100 
and L.E.: 6/7,5-3 (20/25-3' with — 2.00 +0.75 x 85. 
Results of an external examination and slit-lamp 
examination of the anterior segments were within 
normal limits. The irides were blue. Intraocular 
pressures by applanation tonometry were R.E.: 
22 mm Hg and L.E.: 20 mm Hg. Direct and indirect 
ophthalmoscopy showed clear media. The optic disk 
and retinal vessels were normal. In the fundus 
midperiphery there were many yellow deposits 
showing early to late resorption of the more opaque 
yellow material with increasing translucency at the 
level of the retinal pigment epithelium. They were 
associated with some foci of hyperpigmentation 
(Fig. 1). We found many clear microcystoid spaces, 
verified by Goldmann biomicroscopic examination, 
in both maculas (Figs. 2 and 3). 

Results of ocular examinations of the patient’s only 
available blood relatives, a maternal aunt and the 
maternal grandmother, were within normal limits. 
There was no definite family history of a similar 
disease or loss of vision. 

A fluorescein angiogram confirmed the disruption 
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Fig. 1 (Morse and associates). Midperiphery of the 
right eye. Yellow flecks appear as lighter dots with 
other areas looking atrophied with minor specks of 
pigmentation. 


of the integrity of the retinal pigment epithelium, or 
lack of uniform melanin granule distribution, after 
resorption of the yellow retinal deposits which 
showed many areas of increased transmission or 
hyperfluorescence. The retinal pigment epithelium, 
however, was intact centrally and beneath the foveo- 
las (Fig. 4). 
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Retinal function testing showed dark adaptation to 
be essentially within normal limits. The electro- 
oculographic ratio was reduced to R.E.: 1.25 and 
L.E.: 1.20 (normal, 1.90). The electroretinogram was 
subnormal on photopic testing, with a normal implic- 
it time, and subnormal on scotopic testing with an 
increased implicit time. 

We tested color vision with the Nagel anomalo- 
scope, using the testing procedure suggested by 
Linksz. We administered the Ishihara screening 
plate and the Farnsworth-Munsell 100-hue tests 
under a Macbeth easel lamp according to the instruc- 
tions accompanying the tests. The patient failed the 
Ishihara plates. The Rayleigh equation, measured 
with the Nagel anomaloscope, showed that the match 
midpoint was within normal limits. However, there 
was a wide matching range. Results of the 
Farnsworth-Munsell 100-hue test included a number 
of errors (R.E.: 113 errors and L.E.: 181 errors) but 
were within normal limits, showing no definite axis 
and poor patient attention. 

Smith and associates!” have described the design 
of the apparatus, calibrations, and clinical use of the 
Stiles-Crawford equipment. We measured the Stiles- 
Crawford effect by a brightness matching procedure 
using a circular 55-minute central target embedded 
in a 3-degree 38-minute annulus. Both fields were of 
620-nm wavelength light. 

The annulus provided a field luminance of 
130 cd/m? centered on the optic axis of the pa- 
tient’s pupil. The central circle was illuminated by 
a beam that could be shifted along the horizontal 
meridian of the patients pupil. We used ophthal- 
mic lenses to maintain the appropriate dioptric cor- 
rection for the movable beam of light and a tele- 





Fig. 2 (Morse and associates). Left, Central area of the right eye shows an irregular foveal reflex. There are 
also surrounding flecks of yellow deposits and small areas of retinal pigment epithelial atrophy in the posterior 
pole. Right, Left eye shows a similar irregularity of the foveal reflex with many areas of yellow deposits and 
disruption of the retinal pigment epithelium in the posterior pole. 








FEBRUARY, 





Fig. 3 (Morse and associates). Left, Higher-power view of the fovea and foveolar area in the right eye shows 


many microcystoid changes which appear as darker areas centrally. The light reflex accounts for the lighter 
coloration near the microcystoid spaces. Right, Higher-power view of the foveal and foveolar area in the left 
eye shows an even more striking number of microcystoid spaces which appear as darker round-to-oval areas 
centrally. The light reflex appears as an irregularly shaped oval centrally. 


scopic viewing device to align and monitor the 
position of the patient’s eye during the course of 
evaluation. The patient made three brightness 
matches at each pupil entry position. Data are re- 
ported as log eta (yn) where eta is the relative effi- 
ciency of the central movable light beam for vari- 
ous pupillary entry positions. The Stiles-Crawford 
effect functions did not show the normal parabolic 
shaped peaking near the zero entry position.’ In 
the right eye the function was broad with a sugges- 
tion of a peak near the nasal edge of the pupil. The 
left eye function was essentially flat (Figs. 5 and 6). 


DISCUSSION 


There are four general distribution 
patterns of manifestations in patients 
with fundus flavimaculatus: (1) Atrophic 
macular degeneration without flecks; (2) 
macular degeneration with perifoveal 
flecks (Stargardt’s disease); (3) macular 
degeneration with diffuse flecks (fundus 
flavimaculatus with macular degenera- 
tion); and (4) diffuse flecks without macu- 
lar degeneration.! A similar classification 
by Fishman’ relies more on the progres- 
sive nature and later atrophic stages of 
the disease. | 

The differential diagnosis of the macu- 
lar degeneration, in the absence of sys- 
temic or central nervous system disease, 
involves central areolar choroidal dystro- 


phy, vitelliruptive macular degeneration. 
progressive cone dystrophies, chloro- 
quine ingestion, and the later changes 
seen in X-chromosome-linked congenital 
retinoschisis. 





Fig. 4 (Morse and associates). Fluorescein angio- 
gram of the right eye demonstrates hyperfluores- 
cence and increased transmission characteristic of 
fundus flavimaculatus. Retinal pigment epithelium 
beneath the foveola is intact. A fluorescein angiogram 
of the left eye was similar. 
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Fig. 5 (Morse and associates). Stiles-Crawford testing of the right eye discloses lack of 


the usual parabolic curve. 


The yellow-white retinal flecks or areas 
of chorioretinal atrophy must be distin- 
guished from those seen in fundus albi- 
punctatus, retinitis punctata albescens, 
drusen, multiple vitelliruptive deposits, 
flecked retina syndrome of Kandori, 
healed disseminated choroiditis, and an- 
gioid streaks with more widespread reti- 
nal disease such as colloid excrescences 
and pigmentary change. 

The reported results of psychophysical 
and electrophysiologic testing in patients 
with fundus flavimaculatus vary consider- 
ably. Generally, most patients have nor- 
mal photopic and scotopic ERGs. Some 
patients show a slight reduction or pro- 
longed time in reaching final photopic 


amplitudes. Dark adaptation is usually 
normal, although prolonged cone-rod 
breaks and prolonged periods required to 
reach the final thresholds have been 
noted. The EOG is usually normal but 
may be subnormal. Peripheral visual 
fields are usually within normal limits but 
may be constricted or show a central 
scotoma in patients with markedly im- 
paired central visual acuity. Color vision 
testing is not a reliable diagnostic tool in 
early cases and normal values have been 
obtained in patients with a visual acuity of 
6/60 (20/200). Some patients have a mild 
red-green defect or nondiagnostic color 
confusion.! Many variables must be con- 
sidered when interpreting the tests; 
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Fig. 6 (Morse and associates). Stiles~-Crawford testing of the left eye shows an essentially 


flat determination. 


among them are the patient’s coopera- 
tion and comprehension, differences in 
equipment, standardization of stimuli ap- 
plied, meticulousness of the technician 
performing the tests, and, of course, 
the extent or degree of progression of 
the disease. As Fishman? pointed out, the 
more severely afflicted patients are more 
likely to show detectable abnormalities 
on psychophysical and electrophysiologic 
testing. 

Some patients described in published 
reports as having fundus flavimaculatus 
or Stargardt’s disease may actually have 
had some other retinal disorder. 

Our patient had unimpaired central 
visual acuity. Rayleigh match midpoints 


were within the normal range. Chromatic 
discriminative ability was partially re- 
duced. Stiles-Crawford effect functions 
measured at the fovea, using a 55-minute 
target, were abnormal in both eyes, 
probably as a result of disorientation of 
the retinal photoreceptors. In diseases 
that cause severe disorientation of fo- 
veal photoreceptors, the foveal Rayleigh 
matches are also abnormal." Therefore, 
we assumed that the ophthalmoscopically 
observed cystoid changes in the patient's 
maculas caused disorientation of the fove- 
al retinal photoreceptors with orientation 
toward all regions of the pupil. In com- 
parison, foveal photoreceptors are orient- 
ed to the center of the pupil in young, 
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normal eyes.” An alternative explanation 
is that morphologic changes in the cones 
might affect their directional sensitivity 
without modifying the optical density of 
the visual photopigment and hence the 
Rayleigh match. 

There are only so many possible re- 
sponses of ocular tissue to any disease 
process or injury. The slowly progressive 
nature of a disease may account for the 
variable ophthalmoscopic manifestations 
seen among members of the same family. 
A classification of the stages of a disease 
may be helpful only for a finite period of 
time as the appearance or location of the 
findings may change from examination to 
examination. Therefore, the extent of the 
disease should be documented by clinical 
notes and photography. 

The fluorescein angiographic findings 
of increased transmission or hyperfluo- 
rescence also depend upon the amount 
of disruption of the melanin granules or 
the integrity of the retinal pigment epi- 
thelium. When the yellow deposits lie 
within the retinal pigment epithelial cell 
and have not yet disorganized melanin 
distribution or the cell, they appear hypo- 
fluorescent. A breakdown and resorption 
of the yellow deposits in the retinal 
pigment epithelium leads to a disruption 
or atrophy of the pigment epithelial cells 
with a varying amount of hypopigmenta- 
tion and hyperpigmentation. If the dis- 
ruption of the retinal pigmented epithe- 
lium occurs beneath the foveola, the 
patient will lose central visual acuity. 

Any injury damaging the retinal pig- 
ment epithelium will also damage the 
photoreceptors and, possibly, the chorio- 
capillaris. The choriocapillaris, Bruch’s 
membrane, retinal pigment epithelium, 
and photoreceptors are metabolically, 
functionally, and anatomically interde- 
pendent. Any deleterious process involv- 
ing one layer will almost certainly have 
some effect on the others. 

Many diseases produce ophthalmo- 
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scopically visible fundus lesions which 
appear indistinguishable from one anoth- 
er and which are caused by the same 
tissue response to different injuries. For 
example, cotton-wool patches, histopatho- 
logic cytoid bodies, are present in many 
diseases with or without hypertension. 
Similarly, diseases or degenerations of 
the retinal pigment epithelium common- 
ly appear as yellow deposits within the 
retinal pigment epithelium. Examples 
are vitelliruptive macular degeneration, 
deposits seen in senile macular degenera- 
tion, often mistaken for drusen although 
drusen may coexist, round yellow depos- 
its seen in macular holes, and diseases 
whose causes are still unknown. These 
yellow deposits may be the result of the 
deposit of a substance foreign to the 
retinal pigment epithelium, an abnormal 
accumulation of metabolic or breakdown 
products that are not being adequately 
removed from the retinal pigment epi- 
thelium, or unknown mechanisms involv- 
ing retinal pigment epithelial cell incom- 
petence or death. 


SUMMARY 


A 13-year-old boy with fundus flavima- 
culatus had a macular disease consisting 
of many transparent cystoid spaces which 
were not hyperfluorescent on fluorescein 
angiography. The Stiles-Crawford effect 
was abnormal, suggesting that the cystoid 
changes in the maculas created a disori- 
entation of the patient’s foveal retinal 
photoreceptors. 
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OPHTHALMIC MINIATURE 


. . we are very thankful for light which enables us to enter on our 
way, to practice arts, to read, to distinguish each other, and yet 
sight is more excellent and beautiful than the various uses of 


light... 


Sir Francis Bacon, Novum Organum 1st Book, 1620 
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The refractive status of the human eye 
is determined by a number of factors, the 
most important of which are axial length, 
corneal curvature, and the dioptric power 
and position of the crystalline lens. Al- 
though the cause and pathogenesis of 
human myopia are not known, several 
investigators have reported that a signifi- 
cant degree of axial myopia follows both 
monocular and binocular eyelid fusion in 
neonatal animals.'® Opacification of the 
cornea has been reported to have a 
similar, although less marked, effect on 
axial growth of the eye.’ 

These experimental studies suggest 
that early attenuation of pattern vision 
may be a relevant factor in the genesis of 
axial myopia. However, this thesis has 
been challenged by the work of von 
Noorden and Crawford? who were unable 
to demonstrate a consistent relationship 
- between neonatal eyelid closure and axial 
myopia in monkeys studied in their labo- 
ratory. We report clinical and ultrasonic 
data for eight infants who developed 
monocular axial myopia associated with 
prolonged eyelid closure in early infancy. 


SUBJECTS AND METHODS 


Eight infants were examined either at 
the University of California, San Francis- 
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co, or the University of Sydney between 
February 1978 and August 1980. All the 
infants had unilateral axial myopia associ- 
ated with eyelid closure in early infancy. 
These eight infants were selected from 64 
patients with neonatal eyelid closure 
examined during that period. At the time 
of examination the patients ranged in age 
from 7 weeks to 19 months. A cycloplegic 
retinoscopic examination was completed 
after two drops of 1% cyclopentolate HCI 
had been instilled in both conjunctival 
sacs. All infants underwent an examina- 
tion while anesthetized with ethrane or 
halothane. We inspected both eyes with a 
Zeiss operating microscope and used a 
Javal-Schigtz keratometer to prove that 
the refractive errors were not corneal in 
origin. We performed A-scan ultrasono- 
graphic biometry with a transducer fre- 
quency of 8 MHz. We calculated the axial 
length of the ocular structures by the 
technique described by Jansson.” 
RESULTS 

In all cases unilateral axial myopia was 
associated with prolonged eyelid closure 
in infancy (Table 1). The eyelid occluded 
the visual axis of the involved eye in all 
eight infants. The causes of eyelid closure 
in these patients included congenital 
third nerve palsy, blepharoptosis from 
eyelid hemangioma, blepharoptosis from 
plexiform neuroma, and soft tissue swell- 
ing of the periorbital structures from 
obstetric trauma. The measured myopia 
ranged from ~—4.25 diopters to ~—7.00 
diopters. In no case was there evidence of 
corneal damage that could have account- 
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TABLE 1 
CLINICAL DATA FOR INFANTS WITH AXIAL MYOPIA ASSOCIATED WITH NEONATAL EYELID CLOSURE 


eae erence 


Case Involved Duration of 
No. Sex Eve Nature of Closure Closure Refractive Error 
] M R.E. Congenital third nerve palsy 18 mos R.E. —4.50 +.75 x 080 
L.E. +.75 sphere 
2 F LE. Soft tissue swelling secondary 7 wks R.E. +1.50 +.50 x 090 
to obstetric trauma L.E. —4.50 +.25 x 180 
3 F L.E. Soft tissue swelling secondary 11 wks R.E. +.50 sphere 
to obstetric trauma L.E. -5.75 +1.25 x 070 
4 M L.E. Blepharoptosis from eyelid 13 mos RE. +1.25 sphere 
hemangioma L.E. —4.75 + .50 x 010 
5 F R.E. Soft tissue swelling secondary 10 wks R.E. —6.50 x .50 x 090 
to obstetric trauma L.E. +1.00 sphere 
6 M LE Blepharoptosis from plexiform 19 mos R.E. —.50 +1.00 x 075 
neuroma L.E. ~4.75 +.50 x 080 
7 M R.E. Soft tissue swelling secondary 9 wks R.E. —4.25 sphere 
to obstetric trauma L.E. Plano + .50 x 090 
8 M R.E Congenital third nerve palsy 14 mos RE. ~7.00 +.50 x 090 
L.E. ~.50 sphere 


ener pe A a aN 


ed for the myopia, Furthermore, kera- 
tometry disclosed that the corneal power 
was +54.1 +0.7 diopters in both eyes 
with no significant asymmetry between 
the emmetropic and myopic eye. These 
data agree well with those from previous 
studies of infants." 

Ultrasonographic biometric measure- 
ments showed that there was no signifi- 
cant difference in the anterior segment 
depth or lens thickness between the 
emmetropic and myopic eyes (Table 2). 
In contrast, the vitreous length in the 
myopic eye was greater than that in the 
emmetropic eye in all cases. The total 
difference in axial length between the 
myopic and emmetropic eye ranged from 
1.6 to 2.8 mm. 


DISCUSSION 


Experimental and clinical myopic con- 
ditions are a disturbance of the postnatal 
growth of the eye and concomitant devel- 
opment of the refractive state. A signifi- 
cant degree of axial myopia has been 
reported to result from monocular or 
binocular surgical eyelid fusion in neona- 
tal Macaca monkeys. Postmortem exam- 
ination of the eyes of these monkeys 


disclosed marked axial elongation with 
thinning of the posterior sclera. The 
corneal curvature did not appear to be 
affected by eyelid occlusion. !” 

The mechanism by which eyelid fusion 
leads to axial myopia is not clear. Perhaps 
myopia is generated by thermal or me- 
chanical factors associated with eyelid 
fusion. This thesis has been countered by 
the observation that eyelid fusion has no 
effect on the refractive state and axial 
length of the eyes in monkeys raised in 
the dark. Myopia does develop and the 
eye elongates when these same animals 
are transferred to illuminated quarters,‘ 
The crucial factor in the pathogenesis of 
this experimental myopia may be the 
distorted representation of the visual 
world that the fused eyelids present to 
the visual system. Supporting evidence 
for the importance of anomalous visual 
input in the production of experimental 
myopia is provided by the observation 
that axial myopia also occurs after latex 
opacification of the corneal stroma of the 
eyes of Macaca monkeys.’ The myopia 
after corneal opacification was less severe 
than that resulting from eyelid fusion. 

Eyelid-suture myopia can also be gen- 
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TABLE 2 


ULTRASONOGRAPHIC DATA FOR INFANTS WITH AXIAL MYOPIA 
ASSOCIATED WITH NEONATAL EYELID CLOSURE 


nnn nae e E n enre 
maeaea e ses SSSR essa 


Anterior Lens Vitreous Difference In 
Case Segment Thickness Length Total Axial Axial Length | 
No. Depth (mm) (mm) (mm) Length (mm) Between Two Eyes (mm) 
Í ae a a an ae ha Na ae a a a atta tncmetee eS 
I R.E. 2.50 RE. 3.5 R.E. 12.7 RE. 18.1 1.6 
L.E. 2.50 L.E. 3.5 L.E. 10.5 L.E. 16.5 i 
2 R.E. 2.60 R.E. 3.9 R.E. 10.4 R.E. 16.9 L7 
L.E. 2.60 L.E. 3.9 LE. 12.1 L.E. 18.6 
3 R.E. 2.40 RE. 3.8 RE. 10.1 RE. 16.3 94 
L.E. 2.40 LE. 3.8 LE. 122 L.E. 18.4 ji 
4 RE. 2.60 RE. 3.6 RE. 10.9 RE. 17.1 L6 
L.E. 2.60 LE, 3.7 L.E. 12.4 LE. heer : 
5 R.E. 2.60 RE. 3.6 R.E. 12.6 R.E. 18.8 25 
L.E. 2.60 LE. 3.5 L.E. 10.2 LE. 16.3 S 
6 R.E. 2.50 RE. 3.6 R.E. 10.4 RE., 16.5 20 
L.E. 2.50 L.E. 3.7 L.E. 123 L.E. 18.5 f 
7 RE. 260 RE 36 RE. 126 RE. 18.8 Sa 
L.E. 2.60 LE. 3.5 L.E. 10.1 LE. 16.2 K 
8 R.E. 2.60 RE. 3.7 R.E. 13.1 R.E. 19.4 28 
L.E. 2.60 LE -37 L.E. 10.3 L.E. 16.6 = 


erated in the tree shrew,’ chicks,® and, 
perhaps, cats." Significant myopia oc- 
curs in the neonatal tree shrew after 
eyelid closure.” However, although these 
eyes do demonstrate axial elongation, the 
elongation is not sufficient to account for 
the magnitude of induced myopia ob- 
served.’ In a later study of myopia after 
eyelid occlusion in neonatal tree shrews, 
McKana and Cassagrande™ demonstrated 
that ciliary zonular dysplasia and lens 
hypoplasia occur. These two observations 
suggest that eyelid-suture myopia in neo- 
natal tree shrews results from excessive 
accommodation during the period of visu- 
al deprivation. In contrast, myopia pro- 
duced by eyelid fusion in chicks is entire- 
ly axial in nature without any evidence 
that excessive accommodation plays any 
significant role. Furthermore, eyelid fu- 
sion is not needed to produce the axial 
elongation because chicks reared with 
translucent occluders develop a compara- 
ble degree of myopia.” 

Eyelid fusion studies in developing 
kittens have not vielded consistent 
findings." Gollender, Erickson, and 
Thorn? did not report any significant 


myopia in kittens after eyelid fusion. 
Wilson and Sherman” observed only a 
minimal amount of myopia in their kit- 
tens. Although Kirby and Weiss” found 
significant axial elongation in kittens with 
sutured eyelids, decreased corneal curva- 
ture compensated for the elongation. 
Therefore, the refractive error in their 
animals was either hyperopic or emme- 
tropic. 

Our data suggest that unilateral axial 
myopia may occur in the human infant 
who has had significant eyelid occlusion 
in the neonatal period. In a recent study 
correlating anisometropia and congenital 
blepharoptosis, Merriam, Ellis, and Hel- 
veston” found that, although most of 
their patients were hyperopic, Patients 5 
and 42 had significantly more myopia in 
the eye with blepharoptosis. Robb” re- 
ported an association between unilateral 
myopia and some hemangiomas of the 
evelid and orbit. 

We have not observed comparable axial 
myopia in any of our patients with con- 
genital cataracts, vitreous hemorrhage, 
or corneal opacification. In light of this, 
we think that axial myopia in infants with 
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eyelid occlusion may result from mechan- 
ical or thermal effects rather than distor- 
tion of visual input. Abnormal ocular 
growth may have occurred because the 
intraocular pressure or orbital tempera- 
ture increased as a consequence of eyelid 
occlusion. Whatever the mechanism, it 
seems that the development of axial 
myopia and subsequent anisometropic 
amblyopia may be associated with eyelid 
occlusion in the neonatal period. There- 
fore, early correction of the underlying 
cause of eyelid occlusion is indicated 
whenever possible. 


SUMMARY 


We studied eight infants who devel- 
oped unilateral axial myopia associated 
with neonatal eyelid closure. Clinical 
findings and ultrasonographic biometric 
measurements suggested that axial elon- 
gation of the eye may occur as a result of 
neonatal eyelid closure, a finding simi- 
lar to that for experimental myopia pro- 
duced in neonatal animals after eyelid 
fusion. Early treatment of eyelid occlu- 
sion in the neonate may prevent axial 
myopia and subsequent anisometropic 
amblyopia. 
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RETINAL HEMORRHAGE CAUSED BY OVERDOSE OF 
METHAQUALONE (QUAALUDE) 


MICHAEL TRESE, M.D. 
Los Angeles, California 


Methaqualone (Quaalude) is a com- 
mon, frequently abused sedative hypnot- 
ic agent, often used in successful suicide 
attempts. I studied a patient with retinal 
hemorrhages presumably resulting from 
a methaqualone overdose during an un- 
successful suicide attempt. 


CASE REPORT 


On Aug. 20, 1979, a 23-year-old unconscious man 
was found in his home with his 20-year-old dead girl 
friend. They had made a suicide pact. Also found in 
the room were a recently dated empty bottle of 
150-mg methaqualone (Quaalude) tablets, labeled to 
contain 50 pills, and two empty 750-ml] vodka bottles. 

On arrival at the emergency room the patient was 
unconscious and unresponsive to deep pain, but did 
breathe without assistance. He had purpura across 
his back; there was no evidence of facial or chest 
trauma. There were no conjunctival lesions. The 
corneas were dry and irregular. An ophthalmoscopic 
examination disclosed a retinal hemorrhage in the 
right eye. The pupils were small but reactive to light. 
The patient was admitted to the respiratory 
intensive-care unit. Medical history, family history, 
and systemic review were all noncontributory. The 
patient had no history of diabetes mellitus or hyper- 
tension. The patient later claimed that he had not 
taken methaqualone previously. His physician had 
prescribed the tablets as a sleeping aid. The patient 
did not require intubation. Studies done at the time 
of admission gave the following values: serum carbon 
dioxide combining power, 21.0 mEq/liter; serum chlo- 
ride, 111 mEg/liter; serum glucose, 100 mg/100 ml; 
hemoglobin, 11 gm/100 ml; hematocrit, 33%; and 
platelets, 61,000/mm* (increasing to 150,000/mm?* 
four days later). Serum sodium and serum potassium 
levels were normal. Arterial pH was never higher 
than 7.50. Screening tests for drugs (methaqualone, 
barbiturates, alcohol, and salicylates) disclosed only 
methaqualone. 

The patient remained in a coma for four days. 
His blood pressure was never higher than 
130/80 mm Hg. An ophthalmology consultation was 
requested on Aug. 28, 1979, because of inferior cor- 
neal drying. At that time, the patient still appeared 
moderately sedated. Visual acuity was 6/6 (20/20) 
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in both eyes. Extraocular movements were 
full without diplopia. The pupils were each 4 mm and 
reacted well to light and accommodation. The slit- 
lamp examination disclosed minimal inferior corneal 
stippling in each eye secondary to incomplete eyelid 
closure. The anterior chamber and lens were clear 
in each eye. Applanation tensions were 15 mm Hg 
in each eye. Ophthalmoscopic examination with 
the pupils dilated showed intraretinal and preretinal 
(subinternal limiting lamina) hemorrhages in both 
eyes (Figs. 1 and 2). The optic disks were normal. 

The patient was observed as a psychiatric inpatient 
after being discharged from the intensive-care unit. 
He was released from the psychiatric ward on Sept. 
15, 1979. Indirect ophthalmoscopy and Goldmann 
contact lens examinations were performed at weekly 
intervals. Six weeks after the overdose (Oct. 2, 1979) 
the hemorrhages in both eyes had clinically resolved. 

When I tried to determine why the patient had not 
returned for post-resolution photographs, I discov- 
ered that he had again taken an overdose of metha- 
qualone and had died. The eyes were not available 
for histopathologic study. 


DISCUSSION 

Previous reports have noted that exces- 
sive amounts of methaqualone cause 
purpura and conjunctival hemorrhages 
without retinal hemorrhages.!” No hema- 
tologic values were given. Fraunfelder’ 
mentioned retinal hemorrhages as a pos- 
sible complication of methaqualone. The 
present case demonstrated large retinal 
hemorrhages without conjunctival hem- 
orrhage. Other investigators have report- 
ed transient loss of central vision and 
yellow vision,’ perhaps a foveal hemor- 
rhage which reabsorbed. Normal and 
abnormal pupillary reactions have been 
described in methaqualone abuse. Our 
patient had normal pupillary reactions. 

We know that excessive amounts of 
methaqualone can cause aplastic anemia.” 
Such an aplastic anemia would take at 
least 12 days to manifest itself, because 
12 days is the half-life of circulating 
platelets. My patient was observed only 
48 hours after the overdose. The mecha- 
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Fig. 1 (Trese). Right eye. Montage shows intraretinal and sublaminar hemorrhages predominantly involving 


the retinal veins. 


nism of the hemorrhages was an acute 
toxic or consumptive affect on circulating 
platelets. This could have caused retinal 
hemorrhages and purpura. The rapid 
return to a normal platelet count also 
suggested a toxic affect. The alcohol 
ingestion probably had little to do with 
the thrombocytopenia. Another possible 
mechanism was generalized hypoxia lead- 
ing to increased capillary permeability 
and hemorrhage. 

The clinical impression was that these 
hemorrhages were intraretinal and pre- 
retinal (subinternal limiting lamina). This 
suspicion was supported by the rapid 


resolution of these hemorrhages. It is 
often difficult to distinguish preretinal 
hemorrhage (hemorrhage beneath the 
internal limiting lamina of the retina) 
from subhyaloid hemorrhage (hemor- 
rhage between the internal limiting lami- 
na and posterior hyaloid face). Attempts 
to distinguish between the two have been 
based on the shape of the hemorrhage 
(boat-shaped) or on the quality of the 
reflex overlying the hemorrhage. A more 
reliable method may be to determine the 
rate of reabsorption of the hemorrhage. 
The rapid resolution (six weeks) of these 
hemorrhages in this patient indicates 





Fig. 2 (Trese). Left eye. Montage discloses the same pattern of involvement shown in Figure 1. 


closer contact with the sensory retina and 
retinal circulation and, therefore, a sub- 
laminar location. 


SUMMARY 


A 23-year-old man who had taken an 
overdose of methaqualone (Quaalude) 
developed purpura and intraretinal and 
preretinal (sublaminar) hemorrhages. 
Methaqualone-induced thrombocytope- 
nia may have been the mechanism of 
these hemorrhagic complications. 
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HISTOLOGIC STUDY OF THE OCULAR LESIONS IN MULTIPLE 
ENDOCRINE NEOPLASIA SYNDROME TYPE IIb 


B. SPECTOR, M.D., G. K. KLINTWORTH, M.D., AND 
S. A. WELLS, JR, M.D. 


Durham, North Carolina 


Three syndromes characterized by 
multiple neoplasms of the endocrine 
glands are currently recognized: multiple 
endocrine neoplasia type I (MEN type J), 
multiple endocrine neoplasia type Ia 
(MEN type Ila), and multiple endocrine 
neoplasia type Ib or III (MEN type IIb 
or III). Manifestations of multiple endo- 
crine neoplasia type Hb include medul- 
lary thyroid carcinoma, multiple mucosal 
neuromas, pheochromocytoma, a mar- 
fanoid habitus, a characteristic facies, 
intestinal ganglioneuromatosis, skeletal 
anomalies, an abnormal response to the 
intradermal administration of histamine, 
prominent corneal nerves in a clear cor- 
neal stroma, and several other ocular 
abnormalities.'° Recognition of these oc- 
ular lesions as components of the syn- 
drome is of the utmost importance be- 
cause prompt identification of individuals 
affected by multiple endocrine neoplasia 
type Hb facilitates early treatment of 
associated medullary thyroid carcinomas 
and pheochromocytomas. 

Corneal tissues in individuals with 
multiple endocrine neoplasia type Hb 
have rarely been studied by light or 
electron microscopy, and, to the best of 
our knowledge, there is no published 
report of a histopathologic study of the 
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various ocular lesions in the syndrome. 
We studied the ocular lesions in four eyes 
obtained post mortem from two patients. 
Clinical reports of these patients were 
previously published by Norton and asso- 
ciates.° 


CASE REPORTS 


Case 1—At the age of 12 years, this boy had a 
six-month history of bilateral neck masses. A total 
thyroidectomy and bilateral radical neck dissection 
were performed for a medullary thyroid carcinoma in 
both lobes of the thyroid gland. One of 32 resected 
cervical lymph nodes contained metastases. The 
patient was referred here when he was 13 years old 
for evaluation of recurrent disease. 

His medical history disclosed that the patient 
experienced birth trauma and had delayed develop- 
mental milestones. Although severe constipation was 
noted when he was 6 months old, this resolved 
spontaneously; a watery diarrhea subsequently de- 
veloped. The diarrhea stopped after the patient’s 
thyroidectomy, but recurred as his metastatic disease 
progressed. There was no family history of thyroid or 
adrenal disease. 

At the time he was referred here, the patient had a 
marfanoid habitus (Fig. 1) and was in the 75th 
percentile for height and 25th percentile for weight. 
Skeletal abnormalities included pectus excavatum, 
bilateral pes cavus, bilateral tapes equinovarus defor- 
mities, hyperlordosis, and thoracolumbar scoliosis. 
He had widely separated teeth and the characteristic 
facies of multiple endocrine neoplasia type IIb, with 
thickened bumpy lips, prominent base of the nose, 
and prominent jaw (Figs. 2 to 4). Additionally, there 
were several small tumors on his tongue. Enlarged 
corneal nerves were observed with the slit lamp 
(Figs. 5 and 6). 

Despite treatment with various combinations of 
doxorubicin HCI, fluorouracil, streptozotocin, ble- 
omycin, vinblastine, and cisplatin, the disease con- 
tinued to progress. Chest roentgenograms and liver- 
spleen scans disclosed abnormalities consistent with 
metastases. The patient died during his final admis- 
sion in July 1979 after receiving a course of mitomy- 
cin followed by an autologous bone marrow trans- 
plantation. 

At autopsy medullary thyroid carcinoma was found 
in the lings, liver, lymph nodes, and kidney. Both 
adrenal glands contained pheochromocytomas (not 
diagnosed before death). There was moderate ali- 
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Fig. 1 (Spector, Klintworth, and Wells). Case 1. 
Individual with multiple endocrine neoplasia type 
IIb has marfanoid habitus and characteristic facies 
with large lips. 


mentary tract ganglioneuromatosis and severe candi- 
diasis of the colon. 

Case 2—When she was 26 years of age, this woman 
noted a mass in her neck. This was treated with a 
partial thyroidectomy and a right radical neck dissec- 
tion one year later for bilateral medullary carcinoma 
of the thyroid gland. Seven resected cervical lymph 
nodes contained metastases. Despite postoperative 
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Fig. 2 (Spector, Klintworth, and Wells). Case 1. 
Characteristic facies of patient with multiple endo- 
crine neoplasia type Ib includes thickened lips, 
prominent base of pe nose, conspicuous jaw, and 


thickened eyelids. ( STN with permission from 
Norton and OE? eA 





Klintworth, and Wells). Case 1. 


Fig. 3 (Spector, 


Thickened lips and widely separated teeth. 





Fig. 4 (Spector, Klintworth, and Wells). Case 1. 
Numerous small neuromas on tongue. 


irradiation of the neck and superior mediastinum, 
roentgenograms of the chest during the next six 
months disclosed pulmonary nodules and a progres- 
sively enlarging mediastinal mass. Radionuclide 
scanning of the liver demonstrated filling defects. 
As a child the patient had experienced chronic 
constipation, which required a weekly enema. At the 


age of 26 years the patient experienced episodes of 


tachycardia, pallor, diaphoresis, nervousness, and 
diarrhea. The diarrhea resolved after the partial 
thyroidectomy, but recurred as her metastatic dis- 
ease progressed. The family history was noncontribu- 
tory for thyroid and adrenal tumors, as well as for 
other symptoms of multiple endocrine neoplasia type 
IIb. 

On physical examination the patient was tall and 
thin with a marfanoid habitus and the characteristic 
facies associated with multiple endocrine neoplasia 
type IIb (Fig. 7). Skeletal abnormalities included 
dorsal scoliosis and bilateral pes cavus. Ocular 
findings included prominent corneal nerves by slit- 
lamp examination and multiple neuromas of the 
eyelids. Neuromas were also present over the lips 
and tongue; a right submandibular and a left axillary 
lymph node were palpable. 

Results of laboratory studies (including a urinary 
vanillylmandelic acid level of 17 mg/24 hr, an epi- 
nephrine level of 47 wg/24 hr, and a norepinephrine 
level of 118 wg/24 hr) were consistent with the 
presence of a.pheochromocytoma, so the patient 
underwent a laparotomy. Both adrenal glands con- 
tained pheochromocytomas; the one in the right 
gland measured 4 X 6 cm and the one in the left 
measured 1 X 1 cm. The lesion in the right adrenal 
gland was resected. A liver biopsy confirmed the 
presence of metastatic medullary thyroid carcinoma 
and numerous diverticula were detected in the large 
bowel. 

The patient's disease continued to progress. At the 
age of 31 years she developed spastic paraparesis as 
the result of a metastatic focus in the vertebral 
column for which she underwent laminectomy. A few 
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Fig. 5 (Spector, Klintworth, and Wells). Case 1. 
Drawing of prominent corneal nerves in a clear 
corneal stroma. 


months later her final hospital admission was prompt- 
ed by the onset of a left-sided facial paralysis. She 
died of progressive respiratory failure caused by 
bronchopneumonia. 

Autopsy disclosed medullary thyroid carcinoma in 
the lung, liver, ovary, and mediastinum. The wall of 
the trachea was completely eroded by the superior 
mediastinal mass and the petrous portion of the left 
temporal bone was destroyed by a large necrotic 
tumor mass. Metastatic carcinoma also involved the 
seventh thoracic vertebra at the site of the previous 
laminectomy. There was extensive intestinal ganglio- 
neuromatosis. 


RESULTS 


Both eyes were removed from the two 
patients at autopsy. These were obtained 
one and three hours after death. One eye 
from each patient was fixed in 10% buff- 
ered formalin or 4% cacodylate-buftered 
glutaraldehyde (pH 7.2). Central hori- 
zontal sections of each eye were pro- 
cessed by standard procedures for light 
microscopy. We stained representative 
sections with hematoxylin and eosin 
(with and without luxol fast blue) and 
Masson's trichrome and Holmes’ stains. 
Representative pieces of the glutaralde- 
hyde-fixed conjunctiva, cornea, iris, and 
choroid were processed for electron mi- 
croscopy., These tissues were postfixed 
with 1% osmium tetroxide and embedded 
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Fig. 6 (Spector, Klintworth, and Wells). Case 
Slit-lamp appearance of corneal nerves. 





oe 


Fig. 7 (Spector, Klintworth, and Wells). Case 2. 
Characteristic facies of patient with multiple endo- 
crine neoplasia. (Reprinted with permission from 


Norton and associates.°) 





in epoxy resin for transmission electron 
microscopy by the customary methods. 
We cut sections 500 nm thick and then 
stained them with toluidine blue to select 
appropriate areas for study by transmis- 
sion electron microscopy. We studied 
sections 50 nm thick by transmission 
electron microscopy after staining them 
with uranyl acetate and lead citrate. 
Examination of the eyes of both pa- 
tients disclosed markedly thickened 
nerves in the cornea, conjunctiva, and iris 
(Figs. 8 to 12). Several discrete masses 
(400 to 600 u) composed of aggrega- 
tions of Schwann cells around poorly 
myelinated axons were evident within 
the conjunctiva (Fig. 10). There was also 
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Fig. 8 (Spector, Klintworth, and Wells). Promi- 
nent nerve in corneal stroma (arrow) (hematoxylin 
and eosin, X600). 






neuroma and prominent nerves in conjunctiva (ar- 
rows)(hematoxylin and eosin, X40). 
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Fig. 9 (Spector, Klintworth, and Wells). Higher 
magnification of corneal nerve shown in Figure 8. 
Note the many Schwann cell nuclei (hematoxylin and 
eosin, X400). 


an excessive number of ganglion cells in 
the ciliary nerves within the choroid and 
ciliary body (Fig. 13). Abnormalities 
were not found in the optic nerve, sclera, 
retina, or lens. 

Transmission electron microscopy 
showed that the thickened corneal nerves 
consisted of bundles of nonmyelinated 
axons in close association with Schwann 
cells (Fig. 14). Although the thickened 
nerves in the conjunctiva also contained 
numerous Schwann cells and axons the 
enlarged conjunctival nerves, in contrast 





~ a > > . = 


~~ 


Fig. 11 (Spector, Klintworth, and Wells). Higher 
magnification of neuroma showing abundant 
Schwann cells (hematoxylin and eosin, X 100). 
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Fig. 13 (Spector, Klintworth, and Wells). Promi- 
nent ganglion cells within ciliary nerve (arrows) 
(hematoxylin and eosin, X400). 





to the cornea, were partially myelinated 
(Fig. 15). 


Fig. 12 (Spector, Klintworth, and Wells). Thick- DISCUSSION 
ened nerves are present in the iris stroma (hematoxy- l ; 
lin and eosin, X170). The three multiple endocrine neopla- 


sia syndromes have a number of overlap- 





Fig. 14 (Spector, Klintworth, and Wells). Transmission electron micrograph of corneal nerve showing 
numerous axons surrounded by abundant basal lamina of Schwann cell. Note the absence of myelinated axons 


(X 30,000), 
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Fig. 15 (Spector, Klintworth, and Wells). Electron microscopic appearance of myelinated conjunctival 


nerve (X35,000). 


ping characteristics (Table 1). Although it 
was first described in German by Wagen- 
mann? in 1922, Williams and Pollock’? 
were the first to delineate multiple endo- 
crine neoplasia type IIb as a clinicopath- 
ologic entity. This condition is of particu- 
lar importance to the ophthalmologist 
because ocular problems may be the first 
sign. Recognition of ocular abnormalities 
as components of the entity may facilitate 
diagnosis and thus bring about early 
treatment of the associated and potential- 
ly fatal medullary thyroid carcinomas and 
pheochromocytomas. Family members 
should also be examined because about 
50% of the persons with multiple endo- 
crine neoplasia type IIb appear to inherit 
the condition as an autosomal dominant 
trait. In addition to the ophthalmic mani- 
festations, individuals with this condition 
almost always develop many small neuro- 


mas on the tongue (especially on the 
anterior dorsal surface) before the eighth 
year of life. They are sometimes evident 
at or within a few years of birth.’ These 
neuromas are diagnostically important. 
The most commonly noted ocular 
findings in multiple endocrine neoplasia 
type IIb are prominent corneal nerves, 
hamartomatous thickened nerves, and 
thickened everted eyelids. Other oph- 
thalmic abnormalities that have been 
observed in affected patients are listed in 
Table 2. The incidences of the various 
manifestations are difficult to estimate, 
because most patients with this rare 
condition have not undergone thorough 
ocular examinations by ophthalmologists 
and many case reports are incomplete. 
However, the observations of Robertson, 
Sizemore, and Gordon‘ on a series of 15 
patients provide an approximate frequen- 
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TABLE | 
CHARACTERISTICS OF THE THREE MULTIPLE ENDOCRINE NEOPLASIA SYNDROMES 








Syndrome* Characteristic 





MEN type I (Wermer) Parathyroid adenomas or hyperplasia 
Pancreatic adenomas (gastrinomas [Zollinger-Ellison 
syndrome], insulinomas, glucagonomas) 


Pituitary adenomas (all types) 


Thyroid adenomas 
Adrenocortical adenomas 


Subcutaneous lipomas 
Visual field defects secondary to pituitary adenoma 
Autosomal dominant inheritance 


MEN type II or Ila (Sipple) 


Medullary carcinoma of thyroid 


Pheochromocytomas 
Parathyroid adenomas or hyperplasia 
Multiple mucosal neuromas 


Marfanoid habitus 


Prominent corneal nerves (rare) 
Autosomal dominant inheritance 


MEN type Hb or HI (Froboese) 


Medullary carcinoma of thyroid 


Pheochromocytomas 
Parathyroid adenomas or hyperplasia (rare) 
Characteristic facies (thickened lips, soft-tissue 


prognathism, broad-based nose, everted thickened 
eyelids) 


Skeletal anomalies 
Intestinal ganglioneuromatosis 
Abnormal intradermal histamine test 


Many ophthalmic manifestations (see Table 2) 
Inheritance 50% sporadic and 50% autosomal dominant 








00 *MEN, multiple endocrine neoplasia. 


cy for certain ophthalmic findings: promi- 
-= nent corneal nerves, 100%; conjunctival 
-neuromas, 87%; neuromas of eyelids, 
80%; dryness of the eyes, >67%; and 
prominent perilimbal conjunctival blood 
vessels, >40%. Prominent corneal nerves 
appear to be a constant feature of the 
syndrome. They have been found in all 
patients with proven multiple endocrine 
neoplasia type Hb who have undergone 
slit-lamp examinations. Because of the 
slit-lamp appearance, Koke and Braley’ 
suggested that the thickened corneal 


¿© = nerves in multiple endocrine neoplasia 
cooo type IIb resulted from myelinization. 
-- Since then several reports have assumed 





this to be so.'° Although the corneal 
nerves with multiple endocrine neoplasia 
type Hb were readily identified by light 
microscopy in the four eyes we studied, 
we did not find a stainable myelin sheath 
around these nerves. Moreover, trans- 
mission electron microscopy also failed to 
disclose myelinated axons within the 
cornea. Instead, the prominent corneal 
nerves consisted of numerous closely 
packed axons and Schwann cells. The 
latter had abundant basal lamellar materi- 
al but almost no tendency to ensheath the 
axons with myelin. Our findings are 
virtually identical to those of Riley and 
Robertson. Two reports? described an 
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TABLE 2 


OPHTHALMIC MANIFESTATIONS OF MULTIPLE 
ENDOCRINE NEOPLASIA TYPE IIb 


Manitestation 


Site 


Prominent nerves 
in clear stroma 
Diffuse or nodular 
thickening 
Nasal displacement 
of lacrimal puncta 
Rostral displacement 
of eyelashes 
Eversion 
Subconjuntival neuromas 
(up to 6 mm in diameter) 
Thickened nerves 
Decreased tear formation 


Cornea 


Eyelids 


Conjunctiva 


Lacrimal glands 


Eyebrows Prominent 
Iris Impaired pupillary 
dilation 
Thickened nerves 
Intraocular Increased {rare} 
pressure 


apparent decrease in the number and size 
of the corneal nerves after surgical re- 
moval of the associated pheochromocyto- 
ma, but this observation has not been 
confirmed in other cases? and it is difficult 
to explain on the basis of the ultrastruc- 
tural appearance of the corneal nerves. 
Snell” also noted prominent ganglion 
cells in the ciliary body. The nodules of 
the conjunctiva and eyelids are composed 
of coiled myelinated nerves with a thick- 
ened perineurium" and, like other neural 
lesions in this disorder, some contain a 
few ganglion cells.“" The thickened 
nerve fibers in the iris, so prominent in 
the histologic sections from the eyes in 
our study, have been seen extending 
through the iris stroma of some patients.’ 
Because of the characteristic pheno- 
type of multiple endocrine neoplasia type 
IIb and the clear corneal stroma between 
the nerves, it is not difficult to distinguish 
this condition from other diseases that 
cause clinically detectable thickened cor- 
neal nerves or nerve-like structures.’ An 
association of neurofibromas with en- 
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larged corneal nerves in several reports 
published during the early part of this 
century!’ has led to the belief that 
hypertrophied corneal nerves are a man- 
ifestation of von Recklinghausen’s neu- 
rofibromatosis. However, these reports 
preceded the recognition of multiple 
endocrine neoplasia type Hb and the dis- 
tinction between its nerve lesions and 
neurofibromas. Thickened corneal nerves 
rarely occur in typical cases of von Reck- 
linghausen's disease and the association 
between prominent corneal nerves and 
neurofibromatosis has only been docu- 
mented histologically in one patient with 
congenital buphthalmos and bullous ker- 
atopathy.” Because prominent corneal 
nerves sometimes develop in persons 
with underlying corneal diseases, the 
association in that particular instance may 
have been fortuitous, and early case 
reports of thickened corneal nerves in 
subjects with neurofibromatosis may 
have been examples of multiple endo- 
crine neoplasia type IIb. 

Both multiple endocrine neoplasia type 
lib and multiple neurofibromatosis are 
genetically determined disorders of neu- 
ral crest derivatives, and it is necessary to 
distinguish between these conditions, 
which share several attributes (Table 3). 
Alimentary tract involvement, skeletal 
anomalies, and an increased incidence of 
pheochromocytoma are associated with 
both of these neurocristopathies. Café- 
au-lait spots have been noted in a few 
patients with multiple endocrine neopla- 
sia type Hb,* and lip hypertrophy and 
eyelid and lingual neurofibromas are 
among the manifestations of von Reck- 
linghausen’s disease.’ The lesions of the 
mucous membranes in multiple endo- 
crine neoplasia type IIb are sometimes so 
diffuse that they simulate those in von 
Recklinghausen’'s disease.” However, the 
characteristics of multiple endocrine neo- 
plasia type Hb are usually distinct. Al- 
though lesions of the eyelid, tongue, and 
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TABLE 3 
COMPARISON OF MULTIPLE ENDOCRINE NEOPLASIA TYPE IIb AND NEUROFIBROMATOSIS 








Terre inane as 


Multiple Endocrine Neoplasia 
Type Hb 


Von Recklinghausen’s 
Neurofibromatosis 


a a aara annae eae eeaeee 


Basic Defect 


Disorder of neural crest derivatives 


Disorder of neural crest derivatives 


Mode of Inheritance 


Sporadic or autosomal dominant 


Autosomal dominant 


General Appearance 


Marfanoid habitus 
Characteristic facies 


Hemihypertrophy of face or extremity 
(occasional) 
Lip hypertrophy (occasional) 


Skeleton 


Various anomalies 


Various anomalies 


Mucocutaneous Symptoms 


Multiple mucosal neuromas 
Café-au-lait spots 


Ganglioneuromatosis (diffuse 
hyperplasia of nerves) 


Multiple neurofibromas 
Café-au-lait spots 

Molluscum fibrosum 

Freckling, especially in armpits 
General hyperpigmentation 


Alimentary Tract Symptoms 


Neurofibromas (specific localized 
tumors) 


Neural Symptoms 


Thickened peripheral nerves 


Increased incidence of tumors of the 
central and peripheral nervous 
systems (neurofibromas, gliomas, 
meningiomas, ependymomas) 


Other Tumors 


Increased incidence of pheochromocytomas 
(56%)" 


Prominent corneal nerves 

Ocular neuromas 

Thickened eyelids 

Increased intraocular pressure (rare) 
Impaired pupillary dilation 


Bee “Thickened conjunctiva or white lines in 


the area of the corneoscleral limbus 

-Decreased tear formation 

< Nasal displacement of lacrimal puncta 
Prominent orbital ridges 

Heavy eyebrows 


Increased incidence of pheochromocytomas 
(13%) 


Ophthalmic Symptoms 


Prominent corneal nerves (questionable) 

Ocular neurofibromas 

Thickened eyelids 

Congenital glaucoma 

Melanocytic hamartomas of iris 

Hamartomas of retina and choroid 

Melanoeytosis of choroid 

Retinal detachment (secondary to 
choroidal neurofibromatosis} 

Optic nerve gliomas and meningiomas 

Ectopic neurons in optic nerve 

Orbital bone defects 

Nonexpansile pulsating exophthalmos 

Myelinated retinal nerve fibers 


r an E Anea reae 


*The pheochromocytomas appear to develop relatively late and are found in 90% of patients more than 20 


years old.” 


lip occur in both von Recklinghausen’s 
disease and multiple endocrine neoplasia 
type IIb, it is uncommon for this distribu- 
tion of lesions to be seen in a particular 
subject with von Recklinghausen’s dis- 
ease.” Medullary carcinoma of the thyroid 


is not a feature of multiple neurofibroma- 
tosis. Constipation and diarrhea often 
occur in multiple endocrine neoplasia 
type IIb and von Recklinghausen’s neuro- 
fibromatosis, but the nature of the gastro- 
intestinal lesions are different in the two 
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disorders. In multiple endocrine neopla- 
sia type Hb, there is typically a diffuse 
thickening of the nerves with many gan- 
glion cells within the enlarged nerves 
(ganglioneuromatosis), whereas discrete 
neurofibromas or schwannomas some- 
times develop in the gastrointestinal tract 
in von Recklinghausen’s disease. The 
diarrhea in multiple endocrine neoplasia 
type IIb may result from products of the 
associated medullary thyroid carcinoma 
rather than from the mechanical effects of 
the neuronal lesions in the bowel. 

Medullary thyroid carcinoma, which 
usually becomes evident during the sec- 
ond decade of life," secretes the hormone 
calcitonin which serves as a tumor mark- 
er. Increased levels of plasma calcitonin 
(>300 pg/ml), either basally or after the 
intravenous administration of calcium or 
pentagastrin, suggest the presence of 
medullary thyroid carcinoma even when 
the tumor is not apparent clinically.” 
Basal or stimulated levels of plasma calci- 
tonin exceeding 1,000 pg/ml are general- 
ly diagnostic of medullary thyroid carci- 
noma and serve as an indication for neck 
exploration and total thyroidectomy. The 
pheochromocytomas are usually bilateral 
and develop in older individuals than the 
medullary thyroid carcinoma (average 
age, 25 years). 

Medullary thyroid carcinomas also pro- 
duce prostaglandins, serotonin, and 
ACTH,'" and some of these substances or 
other products of these tumors may be 
responsible for the diarrhea which so 
commonly accompanies multiple endo- 
crine neoplasia type Ib. Normal patients 
respond to intradermal histamine by 
forming a wheal surrounded by a flare, 
but persons with multiple endocrine neo- 
plasia type IIb frequently develop the 
wheal without the flare. Although in- 
creased amounts of histaminase have 
been detected in the serum of some 
persons with thyroid medullary carcino- 
ma,” this abnormal response to intrader- 
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mal histamine probably does not result 
from increased levels of this enzyme in 
the circulation. An abnormality in the 
cutaneous nerves is the more likely 
cause, because the flare still fails to form 
after surgical removal of the medullary 
thyroid carcinoma! and even occurs 
when the tumor is not associated with an 
increased serum level of histaminase.” 


SUMMARY 


We studied the clinical and histopath- 
ologic findings in the eyes of two patients 
with multiple endocrine neoplasia type 
IIb. A prominent clinical feature of this 
condition is enlarged nonmyelinated cor- 
neal nerves composed of bundles of axons 
associated with Schwann cells. Promi- 
nent corneal nerves within an otherwise 
normal corneal stroma are an important 
clinical feature of multiple endocrine 
neoplasia type IIb. Because of this, oph- 
thalmologists are in a position to make an 
early diagnosis and hence to recommend 
diagnostic procedures and treatment for 
the associated potentially fatal medullary 
carcinoma of the thyroid and pheochro- 
mocyfomas. 
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CONJUNCTIVAL INFLAMMATION AND AMYLOIDOSIS IN ALLERGIC 
GRANULOMATOSIS AND ANGIITIS (CHURG-STRAUSS SYNDROME) 
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May KHADEM, M.D., Bina CHAUDHURI, M.D., 
AND RICHARD B. O'Grapy, M.D. 
Chicago, Illinois 


Allergic granulomatosis and angiitis 
(Churg-Strauss syndrome) is a severe, 
multisystem vasculitis characterized clin- 
ically by bronchial asthma, fever, and 
eosinophilia. Histopathologically there is 
a necrotizing vasculitis of small arteries 


and veins with an infiltration of vessels. 


and perivascular tissues by eosinophils. 
Extravascular granulomas have been 
noted. We report a case of conjunctival 
inflammation and amyloidosis in the 
Churg-Strauss syndrome. 


CASE REPORT 


In 1975 a 32-year-old woman came here with 
asthma, eosinophilia, purpura, and mononeuritis 
multiplex. Churg-Strauss syndrome was diagnosed 
from these clinical findings and because a muscle- 
biopsy specimen demonstrated a granulomatous re- 
action consisting of epithelioid cells, eosinophils, 
plasma cells, and lymphocytes about an arteriove- 
nous complex (Fig. 1). The disease was controlled 
with oral corticosteroids and azathioprine until the 
patient was lost to follow-up in October 1979. She 
was later examined by another physician who diag- 
nosed corticosteroid-induced diabetes and tapered 
off the corticosteroid therapy. 

In late December 1979, the patient's vasculitis and 
asthma worsened and she was admitted here for 
further tests and treatment. She had had chills, 
fever, wheezing, and general malaise for four weeks. 

Her temperature was 38.5° C and her respiratory 
rate was 24 breaths per minute. There were purpura 
on her buttocks, extremities, and chin, and the nasal 
mucosa was friable and edematous. 

Laboratory findings included the following values: 
sedimentation rate (Westergren), 97 mm/hr; white 
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blood cell count, 17,000/mm*, with 56% eosinophils: 
and IgE level, 16,677 ng/ml. A chest X-ray showed 
bilateral upper and lower lobe interstitial infiltrates. 

Two of us (R. W. and M, K.) examined the patient 
approximately one week after admission. The patient 
said that she had had bilateral upper eyelid swelling 
and occasional bloody, ocular discharges during the 
previous two weeks. She complained of a continuous 
sensation of fullness and itchiness around her eyes. 
She had been treated topically with chloramphenicol 
drops and neomycin-dexamethasone ointment by 
another ophthalmologist just before her admission 
without obtaining relief. Except for these symptoms, 
there was no personal or family history of ocular 
disease. 

Best corrected visual acuity was 6/7.5 (20/25) in 
both eyes. External examination demonstrated a 
fullness of her upper eyelids, which had a hard. 
irregular consistency. Both upper tarsal conjunctivas 
were yellow, waxy, and nodular (Fig, 2). These 
lesions were hyperemic with dilated surface vessels 
and superficial hemorrhages. A small pedunculated 
lesion of the conjunctiva in the right inferior fornix 
was also noted. There were no corneal, anterior 
chamber, or lenticular abnormalities. An ophthalmo- 
scopic examination gave normal findings. 

Biopsy specimens were taken from the left upper 
tarsal conjunctiva and from a purpuric skin lesion on 
the chin. Hematoxylin and eosin demonstrated thick- 
ened stroma with pale-staining amorphous matrices 
heavily infiltrated with ecsinophils, plasma cells, and 





Fig. 1 (Meisler and associates). Granulomatous 
reaction around an arteriovenous complex on muscle 
biopsy. Large arrow, lumen of artery; small arrow, 
lumen of vein (hematoxylin and eosin, x200). 
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Fig. 2 (Meisler and associates). Right upper tarsal 
conjunctiva during exacerbation of the Churg-Strauss 
syndrome. 


lymphocytes (Fig. 3). We found focal areas of histio- 
cytic infiltration. Sections prepared with Congo red 
stain disclosed amyloid scattered throughout the 
thickened stroma, which exhibited dichroism under 
polarized light. This was confirmed by electron 
microscopic studies, which demonstrated the charac- 
teristic fibrillar structure of amyloid (Fig. 4). 

High-dosage corticosteroid therapy was resumed 
and the patient showed dramatic clinical improve- 
ment. At her most recent follow-up visit in June 
1980, her vasculitis had resolved and her asthma was 
controlled with prednisone, 100 mg every other day. 
The lesion in the right inferior fornix was no longer 
present and the lesions of her tarsal conjunctivas had 
substantially regressed. 


DISCUSSION 


In 1951, Churg and Strauss described a 
series of patients with asthma and a 
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rapidly progressive multisystem syn- 
drome characterized by fever and eosino- 
philia.! The most common symptoms 
were the result of cardiac failure, renal 
damage, and peripheral neuropathy. 
Since the original report, the disease has 
been recognized as a distinct entity be- 
longing to the polyarteritis group of sys- 
temic necrotizing vasculitides.” 

The Churg-Strauss syndrome is distin- 
guished from classical polyarteritis nodo- 
sa by clinical and histologic criteria. 
Asthma is always present in the Churg- 
Strauss syndrome, whereas it is infre- 
quently associated with polyarteritis no- 
dosa. Polyarteritis nodosa affects small 
and medium-sized arteries and is charac- 
terized by a neutrophilic infiltrate. The 
Churg-Strauss syndrome is characterized 
by a vasculitis with fibrinoid necrosis of 
capillaries and veins in addition to small 
arteries. There is an infiltration of blood 
vessels and extravascular tissues, pre- 
dominantly by eosinophils. Plasma cells 
and lymphocytes are also present in 
varying numbers. Histiocytes appear in 
the chronic stages. Allergic granulomas 
develop in the extravascular tissues in the 
Churg-Strauss syndrome and are charac- 
terized by a central eosinophilic core 
consisting of necrotic eosinophilic leuko- 


* 
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Fig. 3 (Meisler and associates). 
Accumulation of eosinophils (arrow) 
within an epithelial nest in the con- 
junctiva (hematoxylin and eosin, 
x400). 
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Fig. 4 (Meisler and associates). Electron micrograph demonstrating fibrillar structure (arrow) of 


upper tarsal conjunctiva (*54,000). 


cytes and fibrinoid swelling of collagen 
fibers. This central core is surrounded by 
radially arranged histiocytes and epitheli- 
oid cells.! These granulomas are not 
present in polyarteritis nodosa. 

Previous reports of ocular involvement 
in the Churg-Strauss syndrome are vague 
and sparse. In 1956 Cury, Breakey, and 
Payne’ reported a case of allergic granulo- 
matosis and angiitis associated with uveo- 
scleritis and papilledema. Although they 
did not describe the general clinical 
features of the Churg-Strauss syndrome 
in their report, the histopathologic 
findings of allergic granulomas in the 
sclera and uvea are consistent with this 
diagnosis. Chumbley, Harrison, and 
DeRemee* briefly alluded to the develop- 
ment of a marginal corneal ulcer in one of 
their 30 patients with Churg-Strauss syn- 
drome. Ashton and Cook? described 
allergic granulomas of the conjunctiva in 
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an asthmatic patient (their Case 12). 
However, the benign course of the illness 
and the lack of multisystem involvement 
makes the diagnosis of Churg-Strauss 
syndrome unlikely.® 

The clinical pattern of asthma, leukocy- 
tosis with prominent eosinophilia, fever, 
mononeuritis multiplex, purpura, and 
extremely high IgE levels in our patient 
was consistent with the diagnosis of 
Churg-Strauss syndrome. The muscle- 
biopsy specimen demonstrating allergic 
angiitis supported the diagnosis. 

The histopathologic findings in the 
conjunctiva showed the diffuse extravas- 
cular inflammatory infiltrate described by 
Churg and Strauss.! The absence of aller- 
gic granulomas in our tissue sample may 
have reflected the acute nature of the 
exacerbating process. Resolution of the 
conjunctival lesions at the same time the 
patient improved clinically suggested 
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that the conjunctival changes were associ- 
ated with the underlying inflammatory 
process. 

The firm, nodular, waxy appearance of 
the conjunctivas was similar to that in 
other reported cases of conjunctival amy- 
loidosis. Amyloidosis of the conjunctiva is 
considered to be a primary localized 
disease when there are no antecedent or 
systemic factors. It is considered to be a 
secondary localized disease in cases asso- 
ciated with local inflammatory processes 
such as trachoma, vernal disease, pinguec- 
ula, and pterygium.’ Amyloidosis of the 
conjunctiva as part of a systemic disease 
is rare; however, cases associated with 
hypothyroidism,“ rheumatoid arthritis,’ 


= and hyperglobulinemia” have been re- 
~ ported. 


According to Brownstein, Elliott, and 
Helwig,’ ophthalmologic signs attribut- 
able to amyloid infiltrate are virtually 
unknown in secondary systemic amyloi- 
dosis. The finding of amyloid deposits in 
the skin and conjunctiva of our patient 
suggested that her amyloidosis was of the 
secondary systemic variety. 


SUMMARY 


A 37-year-old woman developed nodu- 


-o lar, waxy conjunctival lesions associated 
-. with the exacerbation of Churg-Strauss 
~ syndrome. Conjunctival and skin biopsy 
© = specimens demonstrated a diffuse inflam- 
matory process composed of eosinophils, 
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plasma cells, lymphocytes, and focal col- 
lections of histiocytes. There were amy- 
loid deposits in the conjunctiva and skin. 
To our knowledge, this is the first report 
of conjunctival changes and amyloidosis 
associated with the Churg-Strauss syn- 
drome. 
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IDOXURIDINE-LIPOSOME THERAPY FOR HERPES SIMPLEX 
KERATITIS 
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SCOTT FEILER, M.D., AND DEBORAH CONDON, M.S. 


San Francisco, California 


An important prerequisite for thera- 
peutic success with a pharmacologically 
active drug is the drug’s ability to reach 
the target area and maintain its presence 
there at a therapeutic level. The use of a 
liposome as a drug carrier can make this 
possible.'* Liposomes are microscopic 
structures consisting of one or more 
concentric lipid bilayers enclosing an 
equal number of aqueous-filled compart- 
ments (Fig. 1). As drug carriers, they can 
transfer water-soluble, normally imper- 
meable molecules into cells. 

The mechanisms by which liposome 
enhances penetration into the cell have 
not been clearly defined. Liposomes may 
adhere to cell walls and release their drug 
into the cell, or they may be taken into 
the cell as phagosomes. In order for a 
drug to be incorporated into the aqueous 
space within the vesicle, the primary 
solubility characteristics of the drug must 
be of a polar nature. Nonpolar drugs may 
be captured by adherence to the lipid 
membrane. Drugs equally soluble in 
lipid and aqueous phases of the liposome 
may not be effectively captured. 

We hoped that adding liposome to 
idoxuridine before introducing it into 
cells containing herpes simplex virus 
would increase idoxuridine’s penetration 
of the cornea and its entrance into the 
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virus-laden cells, substantially enhanc- 
ing its therapeutic value. 


MATERIAL AND METHODS 


The liposome was prepared by combin- 
ing phosphatidylglycerol, phosphatidyl- 
choline, and cholesterol in the molar 
ratio of 1:4:5 and dissolving them in 
chloroform. This lipid mixture was placed 
in a 50-ml round-bottomed flask with a 
long extension neck. The chloroform was 
removed by a rotary evaporator under 
reduced pressure. We purged the lipids 
with nitrogen and redissolved them in 
diethyl ether. We added 6 umole of the 
lipids first to 3 ml of diethyl ether and 
then to 1 ml of aqueous-phase idoxuri- 
dine. The preparation was kept continu- 
ously under nitrogen, and the resulting 
two-phase system was sonicated for two 
to five minutes at 0 to 5° C. We removed 
the ether phase by rotary evaporation 
under reduced pressure (water aspirator) 
at 20 to 25° C, rotating the preparation 
at about 200 rpm. We then dialyzed it 
overnight against phosphate-buffered sa- 
line solution at 40° C. Finally, we forced 
it through a 200-nm unipore filter under 
positive pressure. Radioactive labeling 
of the drug showed that 35% of it had 
been captured by the liposome vesicles. 

The experiment was performed in two 
parts. 

Part I1—We used 18 New Zealand 
white adult rabbits of both sexes, weigh- 
ing 2.2 to 2.7 kg each. All of the animals 
were examined with a biomicroscope to 
be sure that they were free of external 
ocular disease. 

On day 0 we anesthetized both eyes of 
each rabbit with 0.5% proparacaine HCl 
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Fig. 1 (Smolin and associates). Use of liposome as a 
drug carrier. Top left, Lipid solution. Top right, Drug 
(solid squares) is added. Middle left and right and 
bottom right, Evaporation and sonication causes 
vesicles to collapse into gel form. Bottom right, 
Reconstitution results in multilamellar vesicles. Drug 
(solid squares) is captured in aqueous phase or on 
lipid membrane. Some drug may escape into sur- 
rounding fluid. 


and traumatized the eyes with a plati- 
num spatula to obtain deep penetration of 
the virus. Ten horizontal and ten vertical 
scratches were made in the corneal epi- 
thelium and superficial stroma. We 
dropped about 0.01 ml of the pH strain, 
type 1 herpes simplex virus (lethal dose, 
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10£/0.03 ml) onto the rabbit corneas. 
(The viral pool was tested by diluting it 
tenfold and injecting eight mice intra- 
cerebrally with each dilution. The ani- 
mals were observed for two weeks and 
the deaths recorded. The Reed-Muench 
technique was used to calculate the lethal 
dose.) 

The 18 rabbits were divided randomly 
into three groups. Group A (rabbits 1 to 
6) received 0.1% idoxuridine (35% solu- 
tion). Group B (rabbits 7 to 12) received 
the 0.1% idoxuridine-liposome solution 
(with 35% capture of the idoxuridine). 
Group C (rabbits 13 to 18) received a 
liposome-saline solution. 

All medications were placed three 
times each day into the inferior cul-de- 
sacs of both eyes of all rabbits on days 3, 
4, and 5. The clinical epithelial responses 
were recorded in a single-masked fashion 
by two observers and were scored accord- 
ing to the area of the epithelial defect 
as determined by fluorescein staining 
(Fig. 2). No viral assays were performed. 

We also recorded the severity of the 
conjunctival and anterior chamber re- 
sponses and the amount of exudate pro- 
duced. We shall not present these data 





Fig. 2 (Smolin and associates). Epithelial defect. 
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because all of the responses correlated 
well with the severity of the corneal 
lesions. The most severe of the corneal 
lesions, for example, were associated 
with the severest conjunctival hyper- 
emia, edema, and white purulent exudate. 
and with the most intense anterior cham- 
ber reaction. 

Part 2—In the second part of the 
experiment, we used 21 New Zealand 
white adult rabbits of both sexes. On 
day 0, all animals were inoculated as in 
Part 1. In Part 2, however, we injected 
2 mg of triamcinolone acetonide suspen- 
sion subconjunctivally in both eyes of 
all rabbits on the day before corneal in- 
oculation with herpes simplex virus and 
on days 2, 9, and 16 after inoculation. 

These animals were divided randomly 
into three groups of seven animals each. 
Each group received the same medica- 
tion as the groups in Part 1 but on days 8, 
9, and 10. 

In addition to recording the epithelial 
defect, we noted the degree of stromal 
opacification and scored it as follows: 0. 
no stromal opacity; 1, a nebulous opacity 
of most of the stromal tissue: 2, a macular 
opacity of most of the stromal tissue: and 
3, a leukomatous opacity of most of the 
stromal tissue (Fig. 3). 


RESULTS 


On day 2, all eyes in Part 1 had 
essentially the same corneal epithelial 
defect. By day 4 there were still no 
significant differences among the three 
groups (Table 1). Thereafter, the group 
treated with liposome-saline (the control) 
ran the usual unaltered course of herpetic 
keratitis, the epithelial defect being at its 
worst on day 8. The group treated with 
idoxuridine alone responded favorably to 
the application of the antiviral drug and 
had a significantly milder disease than 
the control group treated with liposome- 
saline on days 6 and 8 (P = .05 on both 
days). (The Mann-Whitney test for non- 
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Fig. 3 (Smolin and associates). Stromal opacifica- 
tion. 


parametric values was used for the statis- 
tical analysis throughout the experi- 
ments. } 

The group treated with idoxuridine- 
lipsome had a significantly milder epithe- 
lial disease (smaller defects) than either of 
the above groups (P = .05 on days 6 and 8 
when compared with the idoxuridine- 
treated group, and P = .01 on day 6 and 
.005 on day 8 when compared with the 
group treated with liposome-saline). 

In Part 2 there were no significant 
differences among any of the three treat- 
ment groups on day 7 (Table 2). By day 
12, however, the group treated with 
idoxuridine-liposome had significantly 
smaller epithelial defects than the other 
groups. When they were compared with 
the idoxuridine-treated group, P = .01: 
when they were compared with the 
group treated with liposome-saline, 
P = .001. On day 12 the idoxuridine- 
treated group also had smaller epithelial 
lesions than the control group treated 
with liposome-saline (P = .05). The 
stromal lesions were evaluated on day 
18 (Table 3). The stroma was the least 
affected in the group treated with idox- 
uridine-liposome; P = .01 when com- 
pared with the idoxuridine-treated group. 
Only one of the 14 eyes in the group 
treated with idoxuridine-liposome had 
any stromal disease. This was in striking 
contrast to ll eves in the idoxuridine- 
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quate penetration of the cornea, the 
difficulty of maintaining the drugs long 
enough at a therapeutic level at the site of 
infection, and the side effects resulting 


The use of corticosteroids in these 
chronic cases further complicates the 
situation. The anti-inflammatory and im- 
munosuppressive actions of the cortico- 
steroids are certainly welcome when one 
is attempting to maintain the integrity of 
the tissue in the visual axis, but there is 
also delayed and impaired wound healing 
and enhanced viral growth as a result of 
of vital elements in the 
body's immune antiviral defense.*" 

We hope that the use of corticosteroids 
can be eliminated, or at least minimized, 
by an improvement in the therapeutic 
effect of the antiviral agents. The devel- 
opment of new agents that can penetrate 
the ocular tissues (for example, acyclo- 
bromovinyl deoxyuri- 
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treated group and 14 eyes in the group 
treated with liposome-saline. 


DISCUSSION 


The local treatment of herpes simplex 
virus epithelial keratitis has consisted 
of topically applied chemotherapeutic 
agents that attack viral synthesis (for 
example, idoxuridine), debridement of 
the epithelial lesion, or observation be- 
cause the majority of acute epithelial 
attacks resolve within several days with- 
out treatment, usually leaving no visible 
sequelae. The first two methods (antiviral 
therapy and debridement) are reasonably 
effective for acute epithelial herpes sim- 
plex virus disease in an immunocompe- 
tent host. It is in the chronic epithelial, 
stromal, or uveal-tract disease that thera- 
py can be a problem. Debridement is 
then usually ineffective, and chemothera- 
py has been limited by the drugs’ inade- 


dine)” and the use of liposome carriers 
may lead to the effective treatment of 
deep, chronic herpetic disease. 

Liposomes should improve the pene- 
tration of the drugs and maintain them at 
higher therapeutic levels in the target 
areas (that is, in the cells containing 
virus). Our results indicate that combin- 
ing idoxuridine with a liposome carrier 
significantly enhances its efficacy against 
epithelial and stromal herpes simplex 
virus keratitis in rabbits. The liposome- 
idoxuridine combination was most effec- 
tive in preventing stromal lesions. It may 
have accomplished this by destroying the 
virus early (thus reducing the antigenic 
load of viruses contained in the stromal 
tissue) or by reducing the amount of 
direct cell death by decreased invasion of 
smaller numbers of surviving viruses, or 
by both means. 

The combination of effective chemo- 
therapeutic antiviral preparations with 
liposomes can be used in treating stromal 
and uveal-tract herpetic disease caused 
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by virus-induced cell death. This combi- 
nation should be most effective when 
corticosteroids must be used to preserve 
visually important tissues. The liposome- 
antiviral agent may also be helpful when 
the patient is subjected to the various 
herpetic triggers such as fever, stress, 
and sunburn. 


SUMMARY 


In the treatment of acute and chron- 
ic herpetic keratitis, an idoxuridine- 


_ liposome preparation was more effective 
than a comparable therapeutic regimen of 
=- idoxuridine alone. Both antiviral agents 

- were more effective than a control combi- 


nation of liposome and saline. 
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Boston, Massachusetts 


Ocular allergy, a common clinical prob- 
lem, encompasses a broad range of dis- 
eases involving the eyelids, conjunctiva, 
cornea, sclera, and other ocular tissues. 
The frequent association of vasodilation, 
itching, mucous discharge, and conjunc- 
tival edema suggests that anaphylactic 
mechanisms play a role in acute and 
chronic ocular allergy. The central role of 
the mast cell in the inflammatory re- 
sponse is well accepted but less well 
understood. Local anaphylaxis occurs 
when a previously sensitized individual is 
re-exposed to a specific allergen, thereby 
activating IgE-induced mast cell media- 
tor release.'” Mast cells can be activated 
to release intrinsic preformed and secon- 
dary mediators by both immunologic and 
nonimmunologic means. The presence of 
mast-cell-derived mediators in the sub- 
conjunctival tissue and tear film probably 
accounts for the inflammatory changes 
noted in ocular allergies.‘ 

Each year millions of people use over- 
the-counter and prescription drugs to 
treat this condition. The medications 
used (decongestant-antihistamine prepa- 
rations and cromolyn) are relatively in- 
nocuous but frequently ineffective. Occa- 
sionally, the clinician finds corticosteroid 
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therapy to be essential, despite the well- 
known risks. Since little is known about 
the immunologic mechanisms involved in 
presumed allergic ocular disease, it is 
useful to study animal and human mod- 
els. Although a number of immunologi- 
cally induced animal models of immedi- 
ate conjunctival hypersensitivity have 
been described,®’ a nonimmunologic 
mast-cell degranulation model allows 
one to study the effects of mediators 
in a controlled clinical setting without 
the need for immunologic sensitization. 
Compound 48/80, a condensation prod- 
uct of formaldehyde with paramethoxy- 
phenylethylamine, represents the proto- 
type nonimmune mast-cell degranulating 
agent.® It reliably induces mast-cell de- 
granulation in vitro, and, when injected 
intracutaneously in humans, produces 
the triple response of itching, injection, 
and swelling.”"! We describe herein the 
external ocular effects induced by topical 
compound 48/80 in the guinea pig, rab- 
bit, and human. 


MATERIAL AND METHODS 


Preparation—-We prepared compound 
48/80 in phosphate-buffered saline at 
concentrations of 7.5 and 50 mg/ml. We 
prepared antazoline phosphate in phos- 
phate-buffered saline at a concentration 
of 5 mg/ml. Preliminary studies showed 
that the dosages used were well located 
on the dose-response curve. The solu- 
tions were adjusted to pH 7.0 to 7.4 with 
0.IN sodium hydroxide. Phosphate- 
buffered saline alone served as the place- 
bo control. The osmolarity of the solu- 
tions was checked to ensure physiologic 
tonicity. 
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Experimental procedure—Eight male 
Hartley guinea pigs weighing approxi- 
mately 500 g each and eight male New 
Zealand albino rabbits weighing approxi- 
mately 2,000 g each were treated topi- 
cally with 20 pl of compound 48/80 
(50 mg/ml) in the right cul-de-sac and 
20 wl of phosphate-buffered saline in the 
left cul-de-sac. 

Nine normal, healthy laboratory volun- 
teers received 20 pl of compound 48/80 
(7.5 mg/ml) in the right cul-de-sac and 
20 wl of phosphate-buffered saline in the 
left cul-de-sac. 

Both animal and human participants 
were examined with the slit lamp before 
treatment and at periodic intervals after 
treatment for evidence of injection, 
chemosis, and mucous discharge, and 
were photographed to document the ob- 
served effects. We assumed that blepha- 
rospasm and scratching with the hindpaw 
indicated itching in the animals. The 
presence and intensity of itching in the 
human subjects was determined by sub- 
jective evaluation and was graded on a 
scale of 0 to 3+ (0 = none, 1+ = mild 
itching, 2+ = moderate itching, and 
3+ = severe itching that required 
scratching). Injection intensity was also 
graded on a scale of 0 to 3+ (0 = none, 
i+ = mild redness, 2+ = moderate 
redness, and 3+ = severe redness). We 
noted the presence or absence of chemo- 
sis and mucous discharge. 

We performed an additional study to 
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br 
ho 
m~. E 


determine the effect of antazoline phos- 
phate, a histamine H; receptor antago- 
nist, on human eyes pretreated with 
compound 48/80. Three weeks after the 
initial study, five of the nine volunteers 
who had experienced itching for at least 
45 seconds received 20 pl of compound 
48/80 (7.5 mg/ml) in the cul-de-sac of 
both eyes. Five minutes later, 20 wl of 
antazoline phosphate (5 mg/ml) was in- 
stilled in the right cul-de-sac. Slit-lamp 
examinations were performed immedi- 
ately before and ten minutes after treat- 
ment with antazoline phosphate to evalu- 
ate external signs of inflammation; itching 
was determined as previously described. 


RESULTS 


All species studied responded to treat- 
ment with compound 48/80 (Table). The 
predominant signs were bulbar chemosis 
in the guinea pigs, palpebral chemosis, 
injection, and mucous discharge in the 
rabbits, and injection in the humans. 
With the concentration used, one human 
experienced gross chemosis. Itching or 
blepharospasm was noted in all species. 
In the human, itching began 15 to 30 
seconds after treatment; the peak effect 
was reported at two minutes; maximum 
duration was five minutes. In all three 
species, signs appeared within two min- 
utes. Maximum injection, chemosis, and 
mucous discharge occurred at 30 min- 
utes, followed by gradual resolution of 
signs over a two- to four-hour period. 


TABLE 
SIGNS AND SYMPTOMS AFTER TOPICAL APPLICATION OF COMPOUND 48/80 


nnn nnn nnn rr 





Itching or Mucous 
Species No. Dosage Blepharospasm Injection Chemosis Discharge 
Sie So ener P a e renee 
Guinea pig 8 50 mg/m] Present in 1+ in 38% Present Absent 
100% in 75% 
Rabbit 8 50 mg/ml Present in = 1+ in Present Present 
100% 100% in 100% in 100% 
Human 9 7.5 mg/ml = 1+ in 89% = 1+ in Present Absent 
100% in 11% 
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In the antazoline phosphate-compound 
48/80 study, all subjects experienced 
itching after treatment with compound 
48/80. After the initial sting, antazoline 
phosphate treatment induced complete 
resolution of itching within 15 seconds in 
all subjects. However, the external ocu- 
lar signs produced by compound 48/80 
were unaffected by antazoline phosphate. 


DISCUSSION 


The itching, injection, chemosis, and 
mucous discharge caused by topical ap- 
plication of compound 48/80 resembled 
the signs and symptoms of ocular allergy. 
Although pathobiologic effects were evi- 
dent in the species tested, we noted 
differences at the concentrations used. 
Mucous discharge, a conspicuous and 
uniform finding in rabbits, was not de- 
tected in guinea pigs or humans. Chemo- 
sis, a major sign noted in the bulbar 
conjunctivas of guinea pigs and the palpe- 
bral conjunctivas of rabbits, was less 
apparent in humans. All species experi- 
enced itching or blepharospasm. The 
differential response may be related to 
the relative densities of mast cells, reac- 
tivity of the vascular system, properties 
of the connective tissue permitting 
edema formation, goblet cell population, 
and type of inflammatory mediators re- 
leased into the extracellular space. These 
differences may be useful in determining 
the effectiveness of particular agents in 
inhibiting itching, injection, chemosis, 
and mucous discharge. 

Compound 48/80 has been used exten- 
sively as a mast-cell degranulating agent 
both in vitro and in vivo. It is frequently 
used in studies comparing the pharmaco- 
logic effectiveness of various agents in 
inhibiting immunologic and nonimmuno- 
logic mast-cell degranulation. ®™® Al- 
though the exact mechanism of com- 
pound 48/80-induced degranulation is 
not understood, glycolytic substrates and 
calcium are essential to both compound 
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48/80- and IgE-mediated degranula- 
tion." Unless very high concentrations of 
the agent are used, compound 48/80- 
induced degranulation is noncytolytic.? 

Mast cells are storehouses of inflamma- 
tory mediators. Membrane activation 
initiates the release of primary preformed 
mediators (for example, histamine and 
eosinophilic chemotactic factor of ana- 
phylaxis) followed by the synthesis of 
secondary mediators (for example, pros- 
taglandins, bradykinin, and slow-reacting 
substance of anaphylaxis) which modu- 
late and amplify aspects of the inflam- 
matory response. Because of the large 
numbers of mast cells in the human con- 
junctiva and in guinea pig and rabbit 
eyelids, significant inflammatory activity 
is likely. ”™ Knowledge about mast-cell- 
derived mediators in tears is limited. We 
previously demonstrated the presence of 
histamine, a preformed primary mast-cell 
constituent, in tears of normal humans, 
and increased levels in patients with 
active vernal conjunctivitis.” The exten- 
sive mast-cell degranulation noted in 
vernal conjunctivitis probably accounts 
for the abnormally high level of histamine 
in tears.” Topical instillation of hista- 
mine in humans reliably produces the in 
vivo effects of itching and injection in a 
dose-dependent fashion.”  Antazoline 
phosphate, a histamine H, receptor an- 
tagonist, effectively blocks itching in the 
histamine model but has no effect on 
vasodilation.” Similarly, in the com- 
pound 48/80 model, antazoline phosphate 
blocks itching but not vasodilation, sug- 
gesting that histamine was released and 
its effects on the histamine H, receptor 
were blocked by antazoline. Other studies 
have detected prostaglandin F, a secon- 
dary mediator, in the tears of normal 
subjects; these levels are increased in 
patients with vernal conjunctivitis,’ 

We conclude that compound 48/80 
reliably produces the signs and symp- 
toms of external ocular inflammation 


VOL. 91, NO. 2 


without using immunologic sensitization. 
This may prove to be a useful model with 
which to study mast-cell mediators and 
the effectiveness of agents that prevent 
mast-cell degranulation. 


SUMMARY 


Topical application of the nonimmune 
selective mast-cell degranulating agent, 
compound 48/80, produced the signs 
and symptoms of ocular allergy (itching, 
injection, chemosis, and mucous dis- 
charge) in eight guinea pigs, eight rab- 
bits, and nine humans. The histamine 
H, receptor antagonist, antazoline phos- 
phate, blocked itching but not vasodila- 
tion in five humans pretreated with com- 
pound 48/80. This suggests that histamine 
was one of the mediators released by 
compound 48/80-induced degranulation. 
Compound 48/80 may be helpful in evalu- 
ating the effects of therapeutic agents 
capable of modifying mast-cell degranu- 
lation and in the study of mediators 
involved in external ocular inflammation. 
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OPHTHALMIC MINIATURE 


Whilst finishing Jeptha in 1751, Handel became increasingly 
blind from cataract, but “His faculties remained in their full vigour 
almost to the hour of his dissolution.” He became totally blind in 
1753 at which time John Christopher Smith looked after him and 
continued his music business. There is no truth that Handel wrote 
“Total Eclipse” in Samson at this time since this oratorio was 
composed in 1741. From Coxe, we learn that: “When Smith plaved 
the Organ at the Theatre, during the first year of Handel's 
blindness, Samson was performed, and Beard sang with great 
feeling: 

Total eclipse—no sun, no moon, 
All dark, amid the blaze of noon. 

“The recollection that Handel had set this air to Music, with the 
view of the blind Composer then sitting by the Organ, affected the 
audience so forcibly, that many persons present were moved to 
tears.” 


Milo Keynes, Handel’s Illnesses 
Lancet 2:1355, 1980 


KERATOCONUS AND ACUTE HYDROPS IN MENTALLY RETARDED 
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Postnatal ocular manifestations of the 
congenital rubella syndrome may appear 
years or even decades after birth.'” The 
study of ocular abnormalities appearing 
in the second decade of life is particularly 
relevant because children born in the 
United States in the early 1960s during 
the rubella epidemic are now reaching 
their late teens. One unusual occurrence 
that has appeared in mentally retarded 
teen-aged and young-adult patients with 
congenital rubella syndrome is acute cor- 
neal hydrops. 


CASE REPORTS 


The four patients with keratoconus described here 
were all seen at the Children’s Hospital Medical 
Center where a cumulative diagnostic index has been 
maintained for the past 14 years. During this period 
33,296 patients have been included in the index. Of 
these, 27 had keratoconus. During this same 14-year 
period, 170 patients with the congenital rubella 
syndrome were included in the index. Four of the 
170 had keratoconus with evidence of acute or past 
corneal hydrops. 

Case 1 (born 1958)—The diagnosis of congenital 
rubella syndrome was based on the maternal history 
of rash and fever diagnosed as rubella at two months’ 
gestation, unilateral cataract and microphthalmia, 
pigmentary changes in the fundus, deafness, micro- 
cephaly, severe retardation, and congenital heart 
disease. Additionally, the patient had undescended 
testicles bilaterally. 

Available medical records date from the time he 
was 9 years of age. There was a long-standing cataract 
in the left eye. When he was 10 years old, his family 
noticed that he brought lights very close to his right 
eye. Later, he brought the lights into contact with his 
right eye in a violent and alarming fashion. 

An ocular examination when he was 10 years old 
documented rotatory and horizontal nystagmus of 
both eyes. He could fixate a light with the right eye 


From the Department of Ophthalmology, Harvard 
Medical School, Children’s Hospital Medical Center, 
Boston, Massachusetts. 

Reprint requests to William P. Boger IN, M.D., 
357 Nashawtuc Rd., Concord, MA 01742. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 91:231-233, 198] 


but not with the left. Corneal diameters were 9 mm 
in the right eye, and 7 mm in the left. The right lens 
appeared clear but the left lens was opaque and 
appeared to have undergone partial spontaneous 
absorption. The left eye was exotropic and hypertrop- 
ic. There was pigment mottling in the fundus of the 
right eye, especially in the macular region. It was 
impossible to visualize the fundus of the left eye. 
There was no evidence of glaucoma in either eye. 

An ocular examination when he was 11 years old 
gave similar results except for the left lens. The 
previously opaque cataract in the left eye had become 
a clear membrane with a few opacities in it. The 
fundus in the left eye could now be visualized; 
pigmentary retinopathy and a healthy optic nerve 
were present. 

We re-examined the patient when he was 15 years 
old after the family had noted a dramatic change in 
the right eye associated with a marked decrease in his 
visual functioning. Results of an ocular examination 
of the left eye were not significantly different from 
those of earlier examinations. The right cornea, 
however, had marked stromal thickening and opacifi- 
cation (corneal hydrops). A large opacified cone, with 
microcystic epithelial edema and bullae, protruded 
inferiorly about 3 mm above the curvature of the 
clear normal cornea near the superior corneoscleral 
limbus. The conjunctiva was moderately injected in 
the right eye. The intraocular pressure in the right 
eye was 14 mm Hg. 

The patient was treated with topically applied 
atropine and erythromycin. The corneal edema 
cleared slowly. 

At the age of 20 years, he still sought out lights and 
continued to jab them into his right eye. 

Case 2 (born 1969)—The diagnosis of congenital 
rubella syndrome in this boy was based on maternal 
rubella in the first trimester of pregnancy, cataracts, 
deafness, and severe retardation. Medical records 
currently available date from the time he was 8 years 
of age. At that time, the family stated that his right 
eye had been operated on when he was very young. 
The eye had then turned white. The left eye had 
been operated on three times. 

On ocular examination his right cornea was com- 
pletely opacified and obscured any view of the 
anterior segment. The cornea was clear in the left eye 
and there were lens remnants. The pupil was small 


and would not dilate enough to allow examination of —— : 


the fundus. 

When the patient was examined while anesthe- 
tized, the corneal diameter in the right eye was 
il mm and intraocular pressure was increased. 
Corneal leukoma precluded further ocular examina- 
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tion in the right eye. Corneal diameter in the left eve 
was 9 mm and intraocular pressure was 9 mm Hg. At 
gonioscopy there were broad sheet-like peripheral 
anterior synechiae between which normal trabecular 
meshwork could be seen. The optic nerve was 
healthy and pigmentary changes were not promi- 
nent. 

Neurologic and behavioral reports described the 
child as “extremely active and aggressive and 
destructive. . . . He often rolled on the floor, threw 
his legs up in the air, and pressed and picked at his 
left eye.” 

When he was 10 years old, he developed cloudi- 
ness of the left cornea and injection of the left eye. 
An ocular examination while he was anesthetized, 
done two weeks after the onset of the corneal cloudi- 
ness, demonstrated diffuse corneal stromal and epi- 
thelial edema with several large breaks in Descemet’s 
membrane. The intraocular pressure was 12 mm Hg. 
Ultrasound indicated an unremarkable posterior 
segment without retinal detachment. He was treated 
with topically applied atropine and a corticosteroid 
ointment. One month later his conjunctiva was less 
injected, but the central cornea was still cloudy and 
some peripheral corneal vascularization was noted. 
Seven months later the conjunctiva was no longer 
injected and the cornea was scarred rather than 
edematous. At-slit-lamp examination, an oblique rent 
in Descemet’s membrane was clearly evident with 
corneal scarring anterior to the break. The corneal 
stroma was vascularized. He continued to poke 
himself in the eye, despite all attempts to discourage 
this activity. 

Case 3 (born 1964}—The diagnosis of congenital 
rubella syndrome in this boy was based on a maternal 
history of rubella during the first month of pregnan- 
cy, bilateral cataracts, bilateral microphthalmia, reti- 
nopathy, congenital heart disease, microcephaly, and 
severe mental retardation. He also had undescended 
testes bilaterally. Cataract surgery had been per- 
formed on the left eye when he was 6 months old and 
extracapsular cataract extraction on the right eye 
when he was 4 years old, 

He held new objects against his eyes in an 
apparent attempt to see them. The people working 
with him on a daily basis recorded vigorous rubbing 
and digital manipulation of his eyes. An ocular 
examination when he was 13 vears old documented 
microphthalmia, sensory nystagmus, esotropia, and 
rubella retinopathy. There was no evidence of glauco- 
ma and the optic disks were normal. 

When he was 15 years old, he was examined 
because he kept rubbing his left eye and appeared to 
be uncomfortable. The corneal stroma was edema- 
tous and swollen (hydrops). The conjunctiva was 
mildly injected. The edema and swelling subsided, 
but the corneal opacity and stromal edema still 
persisted four months after the examination. The left 
eye was no longer injected and he appeared to be 
comfortable although he continued to rub the eye 
vigorously. The right eye had a mild keratoconus 
without hydrops. 
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Case 4 (born 1964}—The diagnosis of congenital 
rubella syndrome in this girl was based on bilateral 
microphthalmia, bilateral cataracts, and deafness. 

Available ophthalmic records date from the time 
she was 5 years of age. Extracapsular cataract surgery 
had been performed in both eyes in the first year of 
life. The patient had esotropia in the left eye and 
poor fixation. Attempts at patching the right eye in 
the past had been unsuccessful. Visual acuity in the 
right eye was 6/30 (20/100). Both eyes had similar 
residual pupillary membranes but there was a good 
axial opening in both eyes. The optic disks were flat 
and pink. There was a mild pigmentary retinopathy 
in both eyes. Nystagmus was present, with some 
variability from time to time. She had an enlarged 
thyroid when she was 10 years of age. This was 
treated with propylthiouracil. 

The ocular symptoms had not changed but, during 
a routine follow-up visit when she was 12 years of 
age, keratic precipitates were noted in the right eye. 
Despite the keratic precipitates the anterior chamber 
was deep and clear with no evidence of cells or flare. 
The right eye was treated with topically applied 
corticosteroids. The keratic precipitates disappeared 
and did not recur as long as the patient continued 
using the medication at least once a day. 

On another routine follow-up visit when she was 14 
years old, intraocular pressure was 32 mm Hg in the 
left eye. Interestingly, glaucoma occurred in the left 
eye and the keratic precipitates in the right eye. 
Intraocular pressure remained high in the left eye 
until it was successfully treated with timolol. Particu- 
larly noteworthy was the finding at slit-lamp examina- 
tion of an old break in Descemet’s membrane of the 
left cornea. The right eye had some thinning of the 
central corneal stroma and mild keratoconus. 


DISCUSSION 


The term acute hydrops was intro- 
duced by Rychener and Kirby? in 1948 
although the phenomenon had been de- 
scribed much earlier.‘ The role of trauma 
or chronic rubbing in the development of 
keratoconus has been controversial. 
Some investigators noted an association 
between atopy and keratoconus*® and 
wondered whether chronic rubbing was 
the linking factor. 

All of the individuals described here 
were retarded and rubbed their eyes 
vigorously. Excessive trauma may cause a 
break in Descemet’s membrane in an 
otherwise normal cornea. The presence 
of keratoconus without hydrops or breaks 
in Descemet’s membrane in the fellow 
eyes of two of these patients, however, 
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suggests that the acute hydrops devel- 
oped in the context of preexisting kerato- 
conus. The presence of transient keratic 
precipitates in one of these patients, as 
well as in other individuals with congeni- 
tal rubella syndrome,’ suggests that there 
may be an association between these two 
corneal manifestations, but such a rela- 
tionship is still highly speculative. In the 
four patients described here, chronic 
vigorous rubbing of the eyes appears to 
be the common factor accounting for 
their keratoconus and the occurrence of 
acute corneal hydrops. Franceschetti” 
noted that acute keratoconus seems to be 
relatively frequent in mental retardation 
and several authors have reported the 


-. occurrence of keratoconus or acute ker- 
ae < atoconus in patients with Down’s syn- 
~~ drome. The keratoconus and acute 
~ corneal hydrops in these four patients 


probably resulted from the chronic trau- 
matizing mannerisms common in other 
patients with mental retardation and are 
not specific for the congenital rubella 
syndrome. 


SUMMARY 


Four patients with the congenital ru- 
bella syndrome had keratoconus and evi- 


~~. dence of acute or previous corneal hy- 


- drops. All four of the patients vigorously 
rubbed and poked their eyes. The kerato- 
conus and acute corneal hydrops in these 


KERATOCONUS AND ACUTE HYDROPS 
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patients probably resulted from chronic 
traumatizing mannerisms common in 
other patients with mental retardation 
and are not specific for the congenital 
rubella syndrome. 
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CONJUNCTIVA CAUSING PSEUDOEPITHELIOMATOUS HYPERPLASIA 
OF THE CONJUNCTIVAL EPITHELIUM 


ANDREW P. FERRY, M.D. 


Richmond, Virginia 


Granular cell tumors occur most com- 
monly in the tongue, but the skin and 
subcutaneous tissues are also frequent 
sites of involvement. These tumors rarely 
occur in the ocular adnexal structures 
and, to my knowledge, only three cases 
have been reported in which the eyelid 
alone was involved.'® The patient de- 
scribed herein was, I believe, the first in 
whom a granular cell tumor appeared 
clinically as a conjunctival lesion. She was 
also the first patient with a granular cell 
tumor of the ocular adnexa to exhibit 
pseudoepitheliomatous hyperplasia of 
the overlying epithelium, a pathologic 
feature associated with granular cell tu- 
mors originating elsewhere in the body. 


CASE REPORT 


A 48-year-old woman, known to have had sclero- 
derma for six years, consulted an ophthalmologist 
because of a lesion involving the palpebral conjuncti- 
va of her right lower evelid. She had been aware of 
the lesion’s presence for about eight months. 

Examination disclosed an elevated, vascular tumor 
with papillary features in the nasal aspect of the 
palpebral conjunctiva. The clinical diagnosis was 
“conjunctival papilloma” and the ophthalmologist 
removed the lesion by “shaving it down.” 

The specimen received in the ophthalmic patholo- 
gy laboratory measured 3 x 2 x 2 mm. Examination 
of sections of the lesion disclosed the presence of a 
mass in the conjunctival stroma. The tumor consisted 
of nests of large (30 to 60 p in diameter) cells with 
rather indistinct cell borders (Fig. 1). Most of the 
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cells were polyhedral and many of them were 
elongated. The nuclei were small compared with the 
overall cell size and they did not contain prominent 
nucleoli. The cytoplasm had a granular appearance 
(Fig. 1) and was strongly eosinophilic. The granules 
stained deeply with PAS, but were resistant to the 
action of diastase, indicating that the intense PAS- 
positivity did not result from the presence of glyco- 
gen. Only occasional inflammatory cells, chiefly 
neutrophils, were present in the tumor. These were 
confined almost entirely to the more superficial 
layers of the lesion. 

The conjunctival epithelium overlaying the tumor 
exhibited marked acanthosis (Figs. 2 and 3). The 
hyperplastic epithelium demonstrated prominent 
mitotic activity (Fig. 3) and extended downward far 
into the conjunctival stroma (Fig. 2). Foci of dysker- 
atosis were scattered throughout the proliferating 
epithelium (Fig. 3). 

The pathologic diagnosis was “granular cell tumor 
of conjunctiva with pseudoepitheliomatous hyperpla- 
sia of the conjunctival epithelium.” 

I recalled the patient for follow-up examination six 
months postoperatively. The conjunctival tumor had 
not recurred, There was residual nodular thickening 
of the eyelid margin (Fig. 4), but the patient reported 
that any increase in size of the residual tumor since 
the time of surgery had been minimal. The patient 
was recalled again for examination six years postoper- 
atively. The lesion had not increased in size and her 
general health remained excellent except for some 
progression of her scleroderma. 


DISCUSSION 


Although they have been found in 
virtually every tissue in the body, granu- 
lar cell tumors occur most commonly in 
the tongue (where 40% of them develop), 
in the skin, and in the subcutaneous 
tissues.* They occur most often in pa- 
tients from 30 to 50 years old and are 
usually solitary. Granular cell tumors are 
almost always benign. There have been 
several reports of tumors described as 
“malignant granular cell tumors”; in one 
case a granular cell tumor of the eyelid 
was considered metastatic from a pri- 
mary site in the ovary.® 
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Previous reports of ocular adnexal 
involvuement—Granular cell tumors in the 
eyelid, orbit, or caruncle are rare. Orbit- 
al involvement has been reviewed in 
some detail by Morgan? and by Drum- 
mond and associates.‘ In a series of 112 
caruncular lesions examined pathologi- 
cally, one was a granular cell tumor.* 
(Cunha and Lobo’ reported a case of 
intraocular involvement in which a mass 
interpreted as a granular cell tumor de- 
veloped in the ciliary body.) 

Although the proximal portion of the 
eyelid has been involved in some patients 
with orbital granular cell tumors, the 
only patients whose tumors originated in 
the eyelid (without orbital involvement) 
were the ones described by Timm and 
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Fig. 1 (Ferry). Nests of large cells 
with deeply eosinophilic, granular 
cytoplasm in the conjunctival stroma 
(hematoxylin and eosin, X 525 


Timmel! (their Case 2), by Friedman, 
Eden, and Neumann,’ and by Rubenzik 
and Tenzel.’ (Although the case reported 
by Cristini’ is always included in lists of 
granular cell tumors involving the eyelid, 
I believe that the lesion he described was 
not a granular cell myoblastoma. ) 

The patients described by Friedman, 
Eden, and Neumann? and by Rubenzik 
and Tenzel had lesions involving the 
palpebral margin. The recurrent tumor in 
one case? and the preoperative appear- 
ance of the tumor in the other’ resemble 
the residual tumor at the eyelid margin of 
this patient (Fig. 4). In all three previ- 
ously described patients with granular 
cell tumors originating in the eyelid,’” 
the lesion appeared to be essentially a 









Fig. 2 (Ferry). The conjunctival 
epithelium exhibits marked acantho- 
sis and extends far down (solid ar- 
rows) into the conjunctival stroma. 
Several prominent nests of granular 
cells (open arrows) are present in 
this field (hematoxylin and eosin, 
x 150). 


Fig. 3 (Ferry). Foci of dyskeratosis (solid arrows) and mitotic figures (open arrows) are 
present in the acanthotic epithelium invading the conjunctival stroma (hematoxylin and 
eosin, X 530). 
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Fig. 4 (Ferry). Six months after the papillary tumor 
of the nasal palpebral conjunctiva had been “shaved 


down,” there was residual nodular thickening of the 
corresponding portion of the eyelid margin. 
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cutaneous one. In this patient the lesion 
appeared as a papillary tumor of the 
palpebral conjunctiva. 

Histogenesis—tThe histologic and elec- 
tron microscopic features of granular cell 
tumors have been discussed in some 
detail by several authors.*®"!! The histo- 
genesis of granular cell tumors remains in 
doubt. For many years after its recogni- 
tion in 1926, this tumor was thought to be 
composed of immature striated muscle 
cells, hence the designation “granular 
cell myoblastoma.” This view arose be- 
cause of the frequent close association 
between the tumor cells and striated 
lingual muscle fibers, suggesting transi- 
tions between them.’ 

Although electron microscopic and his- 
tologic studies have eliminated myoblasts 
as the source of the tumor cells, there is 
no agreement about their origin. Alterna- 
tive views are that the tumor cells origi- 
nate from Schwann cells (Duke-Elder 
and MacFaul” discuss granular cell tu- 
mors under the heading of “Nervous 
Tissue Tumours”), from histiocytes, or 
from primitive mesenchymal cells resem- 
bling fibroblasts.°!' In any event, the 
term myoblastoma is a misnomer because 
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granular cells, like histiocytes, may be 
merely a morphologic and metabolic con- 
dition that a variety of cells can attain, 
and because neither striated muscle nor 
smooth muscle features are in evidence." 

Pseudoepitheliomatous hyperplasia of 
overlaying epithelium—Pseudocarcino- 
matous proliferation ofthe surface epitheli- 
um overlaying granular cell tumors is a 
well-known histopathologic feature. (As 
a rule, dermal neoplasms either do not 
affect the epidermis or they cause epi- 
dermal atrophy by compression. Granu- 
lar cell tumors, by an unknown mecha- 
nism, are able to provoke a degree of 
acanthosis that may simulate squamous 
cell carcinoma.) This hyperplasia may be 
seen both in epidermis overlaying dermal 
or subcutaneous granular cell tumors 
and in nonkeratinized, mucosal epithe- 
lium of the tongue, gastrointestinal 
tract, or upper respiratory tract.’ Lever 
and Schaumburg-Lever* emphasized that 
the pathologist may overlook the few 
granular cells present in the sub- 
epithelial tissue, particularly if a biopsy 
specimen is superficial, and may diagnose 
carcinoma. 

This case was, to the best of my knowl- 
edge, the first in which pseudoepithelio- 
matous hyperplasia of the overlaying 
epithelium was present in a lesion involv- 
ing the ocular adnexa. Timm and Timmel! 
searched for, but did not find, prolifera- 
tion of the epidermis overlaying the 
palpebral tumor they reported. There is 
no mention of pseudoepitheliomatous 
hyperplasia, or of a search for it, in the 
brief accounts of histopathologic exami- 
nations provided by Friedman, Eden, 
and Neumann? and by Rubenzik and 
Tenzel.® 

In this case, the conjunctival lesion had 
been regarded as a papilloma on clinical 
examination. The acanthotic epithelium 
contributed to this clinical picture by 
having grown down into the subjacent 
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stroma, thereby subdividing it into loc- 
ules of fibrovascular tissue (Fig. 2). 
Although granular cell tumors are ad- 
mittedly rare, the clinician, and particu- 
larly the pathologist, should be alert to 
the possibility that a disturbing epithelial 
lesion may be caused by pseudoepithelio- 
matous hyperplasia of the epithelium 
overlaying a granular cell tumor. Failure 
of the pathologist to recognize that the 
epithelial proliferation is benign and re- 
active may lead to unnecessary further 
surgery for supposed carcinoma.’ 


SUMMARY 


Granular cell tumors rarely occur in 
the ocular adnexal structures and only 
three cases have been described in which 
the eyelid alone was involved. I exam- 
ined a patient who was, I believe, the 
first in whom a granular cell tumor ap- 
peared clinically as a conjunctival lesion. 
She was also the first patient with a 
granular cell tumor of the ocular adnexa 
to exhibit pseudoepitheliomatous hyper- 
plasia of the overlaying epithelium, a 
pathologic feature associated with granu- 
lar cell tumors originating elsewhere in 


the body. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1981 


REFERENCES 


1. Timm, G., and Timmel, H.: Zum Myoblasten- 
myom am Auge. Klin. Monatsbl. Augenheilkd. 
148:665, 1966. 

2, Friedman, Z., Eden, E., and Neumann, E.: 
Granular cell myoblastoma of the eyelid margin. Br, 
J. Ophthalmol. 57:757, 1973. 

3. Rubenzik, R., and Tenzel, R. R.: Granular cell 
myoblastoma of the lid. Case report. Ann. Ophthal- 
mol. 8:421, 1976. 

4. Lever, W. F., and Schaumburg-Lever, G.: 
Histopathology of the Skin, 5th ed. Philadelphia, 
J. B. Lippincott, 1975, pp. 639-641. 

5. Powell, E. B.: Granular cell myoblastoma. 
Arch. Pathol. 42:517, 1946. 

6. Morgan, G.: Granular cell myoblastoma of 
the orbit. Report of a case. Arch. Ophthalmol. 
94:2135, 1976. 

7. Drummond, J. W., Hall, D. L., Steen, W. H., 
and Maxey, S. A.: Granular cell tumor (myoblasto- 
ma} of the orbit. Arch. Ophthalmol. 97:1492, 1979. 

8. Luthra, C. L., Doxanas, M. T., and Green, 
W. R: Lesions of the caruncle. A clinicohistopatho- 
logic study. Surv. Ophthalmol. 23:183, 1978. 

9. Cunha, S. L., and Lobo, F. G.: Granular-cell 
myoblastoma of the anterior uvea. Br. J. Ophthalmol. 
50:99, 1966. 

10. Cristini, G.: Mioblastoma della palpebra. Stu- 
dio anatomo-clinico. Rass. Ital. Ottal. 15:214, 1946. 

11. Jakobiec, F. A., Font, R. L., and Iwamoto, T.: 
Diagnostic ultrastructural pathology of ophthalmic 
tumors. In Jakobiec, F. A. (ed.): Ocular and Adnexal 
Tumors. Birmingham, Aesculapius Publishing Co., 
1978, p. 359. 

12. Duke-Elder, S., and MacFaul, P. A.: The 
Ocular Adnexa. Diseases of the Eyelids. In Duke- 
Elder, S, (ed.): System of Ophthalmology, vol. 13, 
pt. 1. St. Louis, C. V. Mosby, 1974, p. 515. 


GIANT PAPILLARY CONJUNCTIVITIS AFTER KERATOPLASTY 


ALAN SUGAR, M.D., AND ROGER F. MEYER, M.D. 
Ann Arbor, Michigan 


Giant papillary conjunctivitis occurs in 
individuals who wear soft and hard con- 
tact lenses.!? It is characterized by the 
presence of giant papillae (1 mm or 
larger) of the upper tarsal conjunctiva, 
increased mucus production, mild itch- 
ing, and decreased contact lens toler- 
ance. It is clinically and histologically 
similar to palpebral vernal conjuncti- 
vitis. Meisler, Zaret, and Stock’ have 
described a corneoscleral limbal form 
similar to corneoscleral limbal vernal 
conjunctivitis. 

Histologic findings showing mast cells, 
eosinophils, and basophils in the conjunc- 
tivas of patients with giant papillary 
conjunctivitis’* are consistent with an 
immunologic basis for the condition. Al- 
lansmith, Korb, and Greiner’ noted simi- 
lar findings, however, in one patient with 
a protruding suture from a cataract 
wound and in two others with ocular 
prostheses. Allansmith and associates** 
suggested that giant papillary conjuncti- 
vitis is a nonspecific response of the 
upper tarsal conjunctiva. We found a 
similar syndrome, unrelated to contact 
lens wear, in 11 patients who underwent 
penetrating keratoplasties with interrupt- 
ed nylon sutures. 


SUBJECTS AND METHODS 


Each patient had undergone a pene- 


trating keratoplasty performed by one of 


us (A.S. or R.F.M.). Giant papillary 
conjunctivitis was discovered during rou- 
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tine postoperative examinations with a 
Haag-Streit slit lamp. We examined the 
upper tarsus of both eyes after eyelid 
eversion. Scrapings from the tarsal con- 
junctiva were taken with a platinum 
spatula in selected cases and examined 
with a light microscope after Giemsa 
staining. When indicated, loose sutures 
were removed and the patients were 
reexamined at monthly intervals. 
RESULTS 

The patients ranged in age from 14 to 
76 years (mean, 51 years) (Table). Six 
were female and five male. The time of 
diagnosis ranged from six weeks to nine 
months after keratoplasty. (mean, 4.5 
months). The indications for transplanta- 
tion had varied, but had not differed from 
those of other patients receiving routine 
grafts. 

All transplants were penetrating grafts; 
ten were homografts and one was a 
rotating autograft. In all cases, the sur- 
geon had used interrupted 10-0 nylon 
sutures, trimmed the knots with a razor 
knife, and pulled the sutures to the 
recipient side. In nine patients some 
sutures had been removed because of 
adequate healing, looseness, or exposed 
ends. Nine grafts were clear at the time 
giant papillary conjunctivitis was diag- 
nosed; two had failed. Two patients had 
had previous episodes of rejection. 

Four patients had worn contact lenses 
previously (two hard lenses and two soft 
lenses). None had worn contact lenses in 
the surgically treated eye since the corne- 
al transplant. One patient had worn a 
hard contact lens for keratoconus in his 
fellow eye for 23 years. The upper tarsal 
conjunctiva in all fellow eyes was normal, 
as was the lower tarsal conjunctiva in 
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TABLE 


SUMMARY OF DATA FOR 11 PATIENTS WITH GIANT PAPILLARY CONJUNCTIVITIS 
ooo eee 
——————————o——rr«xw—W"nwnwowoOhwowxrxpOOnoowowoOnDnaDDODD9DRDDDoe:«_w_ooo 


Time Between 


Symptoms 


Patient, 
Age (yrs), Surgery and 
Sex Diagnosis Diagnosis 


Mucus Itching Blepharoptosis 


ee 


1, 48, M Failed graft 3 mos es No Yes 

2, 42, F Herpes simplex 3 mos Yes Yes es 

3, 59, M Keratoconus 4 mos Yes Yes Yes 

4, 64, F Keratoconus 1% mos No No Yes 

9, 3l, M Trauma 8 mos Yes No No 

6, 58, F Interstitial 2 mos Yes No No 
keratitis 

Vy te, E Herpes simplex 9 mos No No No 

8, 27, M Perforated ulcer 4 mos No No No 

9, 70, F Aphakic bullous 4 mos No Yes Yes 
keratopathy 

10, 14, M Sympathetic 5 mos No No No 
ophthalmia 

li. 76. F Pseudophakic 7 mos No No Yes 


bullous keratopathy 





both eyes of all patients. All patients 
were using topically applied corticoste- 
roids at the time giant papillary conjunc- 
tivitis was diagnosed. Six patients had 
cardiovascular disease. Only one patient, 
the individual with keratoconus, had a 
history of atopy. 

Symptoms in most patients were limit- 
ed to mild irritation. Only one patient 
spontaneously complained of itching; on 
direct questioning, two others admitted 
to mild itching. Five patients noted 
mucoid discharge; six noted mild-to- 
moderate blepharoptosis. 

All patients had papillae 1 mm or more 
in diameter in the upper tarsal conjuncti- 
va. In several patients, the papillae in- 
creased in size and number during a 
one-month interval. The papillae were 
elevated, had flat surfaces, and were pink 
to gray in color, with fine arborizing 
surface vessels. A milky thickening of the 
overlaying conjunctiva was noted in some 
cases; also, some had mucous strands 
among the papillae (Figure). No patient 
had corneoscleral limbal papillae. Most 
patients had exposed suture knots at 
some time during their course and mucus 


had collected on the exposed knots in 
several. Two patients had epithelial fila- 
ments on the upper portion of the corneal 
graft. 

We did not alter the corticosteroid 
therapy when we diagnosed giant papil- 
lary conjunctivitis. When appropriate, 
loose sutures were removed. One patient 
had a single giant papilla three months 
and six giant papillae four months after 
keratoplasty; one month after removal of 





Figure (Sugar and Meyer). Case 6. Giant papillae 
of upper tarsal conjunctiva two months after kerato- 
plasty. 
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two loose sutures all papillae had re- 
solved. 

We examined the scrapings from the 
upper tarsal conjunctivas of five patients. 
All showed a moderate number of poly- 
morphonuclear leukocytes. One showed 
moderate eosinophils, two rare eosino- 
phils, and two no eosinophils. We found 
no plasma cells or basophils. 


DISCUSSION 


The findings of giant papillae in the 
upper tarsal conjunctiva, mild mucous 
discharge, and minimal itching in our 
patients with interrupted nylon corneal 
graft sutures are similar to those de- 
scribed in individuals with giant papillary 
conjunctivitis who wear contact lenses.!” 
None of our patients wore contact lenses 
in the involved eye and none had a 
history of vernal catarrh. These findings 
may be related to the interrupted nylon 
sutures with exposed ends. We did not 
see giant papillary conjunctivitis in any 
patients who had running nylon sutures. 
These findings are probably not specific 
for keratoplasty patients but rather re- 
flect the lack of a conjunctival covering 
for the sutures used in most cataract 
patients. That immunologic processes 
related to the homograft are not involved 
is suggested by the infrequency of graft 
rejections in these patients and the occur- 
rence of giant papillary conjunctivitis in 
one patient with a rotating autograft. The 
involved patients may have been suscep- 
tible to giant papillary conjunctivitis, as 
has been suggested for some wearers of 
soft contact lenses.” There were many 
more patients with postoperative grafts 
and interrupted sutures who had normal 
upper tarsal conjunctivas than there were 
with giant papillary conjunctivitis. We 
could not, however, detect any feature 
that distinguished between the groups. 
Atopy did not appear to be a factor, just 
as it is not in wearers of contact lenses.” 

The finding of eosinophils in conjuncti- 
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val scrapings from three of five patients 
tested suggested an allergic origin for the 
giant papillary conjunctivitis. Deposits of 
material have been detected on soft con- 
tact lenses worn by patients with giant 
papillary conjunctivitis. These deposits 
may be a source of antigen. Fowler, 
Greiner, and Allansmith,® however, 
found similar deposits on the contact 
lenses of patients without this condition. 
We have not looked for surface deposits 
on nylon sutures, although mucus-like 
deposits were grossly apparent on the 
knots of many sutures in patients with 
and without giant papillary conjunctivi- 
tis. Aronson and associates’ demonstrated 
nonspecific y-globulin binding to silk 
corneal sutures, resulting in stimulation 
of immune inflammatory processes. They 
stated, however, that nylon sutures are 
nontoxic and have a limited potential for 
binding albumin and globulins.’ 

Sutures may play a purely mechanical 
role in stimulating giant papillary con- 
junctivitis. Biopsy specimens from the 
conjunctival surfaces of patients with 
contact lenses and giant papillary con- 
junctivitis, unlike specimens from normal 
subjects, were morphologically consis- 
tent with a mechanical process.’ Differ- 
ent abnormalities, also consistent with 
mechanical trauma, have been found in 
the conjunctivas of wearers of contact 
lenses who did not have giant papillary 
conjunctivitis.” The resolution of the 
condition after removal of loose sutures, 
even though other nylon sutures re- 
mained, is also more easily explained by 
mechanical irritation than by a true im- 
munologic process. The occurrence of 
giant papillae in the upper but not in the 
lower tarsal conjunctiva may be caused 
by the constant motion of the upper 
tarsus over the suture ends and the 
relatively stationary position of the lower 
eyelid. 

Our finding of giant papillary conjunc- 
tivitis in patients with interrupted su- 





tures but not in those with running 
sutures suggests the use of running su- 
tures. The ease with which offending 
sutures can be removed, however, makes 
this a minor consideration. Possibly, bury- 
ing the knots of 10-0 nylon sutures 
would eliminate giant papillary conjuncti- 
vitis, but we have found it difficult to 
remove sutures with completely buried 
knots. Because the symptoms are mild 
and respond rapidly to suture removal, 
we have not altered our surgical tech- 
nique. 


SUMMARY 


Giant papillae of the upper tarsal con- 
junctiva have been found in vernal con- 
junctivitis and, more recently, in giant 
papillary conjunctivitis in patients with 
contact lenses. A similar syndrome oc- 
curred in 11 patients who had undergone 
penetrating keratoplasty with interrupt- 
ed nylon sutures, Minimal itching, mild 
mucous discharge, mild blepharoptosis, 
and giant papillae of the upper tarsal 
conjunctiva were associated with exposed 
suture ends. Removal of exposed sutures 
led to resolution of the condition. Con- 
junctival scrapings from three of five 
patients demonstrated eosinophils. Al- 
though the syndrome may have an immu- 
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nologic basis, the findings are also consis- 
tent with a mechanical origin related to 
exposed nylon sutures. 
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SAFETY AND EFFECTIVENESS OF CONCOMITANT ADMINISTRATION 
OF DIPIVEFRIN AND TIMOLOL MALEATE 


EDWIN U. KEATES, M.D., AND RICHARD A. STONE, M.D. 
Philadelphia, Pennsylvania 


Dipivefrin, or dipivalyl epinephrine, is 
an epinephrine prodromal drug obtained 
by adding pivalic acid to both ring hy- 
droxyls of the parent epinephrine com- 
pound. The pivalyl side chains form a 
compound which is more lipophilic than 
epinephrine and which has improved 
intraocular penetration.! The esters are 
hydrolized, presumably within the cor- 
nea, to produce the pharmacologically 
active epinephrine.* Clinical studies have 
demonstrated that dipivefrin is effec- 
tive and safe in lowering intraocular pres- 
sure,” and it is relatively free from many 
of the ocular and systemic side effects 
associated with topically applied epi- 
nephrine therapy.**" 

Timolol maleate is a topical B- 
adrenergic blocking agent that effec- 
tively lowers intraocular pressure.*? The 
effects of timolol maleate on intraocular 
pressure appear to be additive to the 
effects of miotics, carbonic anhydrase 
inhibitors, and epinephrine.” 

This study was designed to explore the 
safety and effectiveness of combined dipi- 
vefrin and timolol therapy. 


SUBJECTS AND METHODS 


We studied two groups of patient vol- 
unteers. All patients in both groups had 
open-angle glaucoma with increased in- 
traocular pressures when not receiving 
therapy, gonioscopically open angles, 
and characteristic visual field and optic 
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nerve changes. None of these patients 
had a history of ocular intolerance to 
topically applied epinephrine. The data 
on pupillary size and intraocular pressure 
measurements from the two eyes of each 
patient were averaged, and then analyzed 
with each patient as a single statistical 
unit. 

The first group consisted of 17 patients 
(34 eyes) who had been using only 0.25% 
timolol maleate twice a day in both eyes. 
This group consisted of eight men and 
nine women, ranging in age from 54 to 87 
years, with a mean age of 70 years. 
Timolol effectively controlled the intra- 
ocular pressure in all patients in this 
group, as baseline intraocular pressures 
at the start of this study all measured 
=21 mm Hg. 

The second group consisted of seven 
patients (14 eyes) who had been using 
only 0.1% dipivefrin in both eyes twice a 
day. This group consisted of six men and 
one woman, ranging in age from 34 to 69 
years, with a mean age of 60 years. In this 
group, baseline intraocular pressures at 
the start of the study were =24 mm Hg. 

Only patients who were receiving 
0.25% timolol in both eyes twice a day or 
who were receiving 0.1% dipivefrin in 
both eyes twice a day without other 
concomitant ocular hypotensive agents 
were considered for this study. All pa- 
tients had been using timolol or dipivef- 
rin for at least six months before the study 
began. 

Those patients who had used 0.25% 
timolol continued to use that medication, 
but added 0.1% dipivefrin (Group 1). 
Similarly, those patients who had used 
0.1% dipivefrin continued to use that 
medication, but added 0.25% timolol 
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(Group 2). All patients were instructed to 
instill one drop of each medication in 
each eye twice a day (8 AM and 8 pM). In 
all instances, they were instructed to 
instill the timolol 15 minutes before 
instilling the dipivefrin. All medications 
were labeled and known to both patient 
and physician. Each patient underwent 
an ocular examination on days 0 (the day 
before the study began), 14, 28, and 60 
(the final day of the study). The examina- 
tions included tests for visual acuity and 
pupil size, ophthalmoscopic and slit-lamp 
observations, applanation tonometry, 
and heart rate and blood pressure mea- 
surements. We also obtained visual fields 
with a Goldmann projection perimeter at 
the start and at the completion of the 
study. Finally, we asked the patients for 
their subjective reactions. 


RESULTS 


Twenty of the 24 patients completed 
the study. The four patients who left the 
study were all in Group 1. 

Ophthalmoscopic and slit-lamp find- 
ings—We found no atypical ophthalmo- 
scopic or slit-lamp results or changes 
attributable to the study medications in 
any of the 20 patients. One patient had 
angular blepharitis at the left outer can- 
thus on the final day of the study, but 
this appeared to be unrelated to the med- 
ication. Corrected visual acuity measure- 
ments failed to document any changes 
directly attributable to the combined 
use of dipivefrin and timolol. During 
the course of the study, one patient in 
Group 1 showed a decrease in visual 
acuity from the baseline measure of 6/9 
(20/30) to 6/22 (20/70). The decrease was 
caused by progressive nuclear sclerosis. 
The fellow eye, however, which also had 
a nuclear cataract, showed an improve- 
ment in visual acuity from 6/30 (20/100) to 
6/24 (20/80). No other patients experi- 
enced a significant decrease in visual acu- 
ity. Two additional patients in Group 1 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1981 


and one patient in Group 2 showed an 
improvement of two to four lines in visual 
acuity in at least one eye. 

Pupillary size—Of the 17 patients in 
Group 1, 15 completed the study or 
participated long enough for adequate 
pupillary measurements to be obtained. 
In this group, we noted a significant 
mean pupillary dilatation of 0.73 mm 
with the combination therapy (Table). 
Five of the 30 eyes (16.6%) experienced 
dilatations between 1 and 2.5 mm. The 
remaining eyes showed a change in pupil- 
lary size of 1 mm or less. 

Group 2 showed a mean pupillary 
constriction of 0.3 mm with the combina- 
tion therapy (Table). This constriction 
was not statistically significant. None of 
the eyes showed pupillary changes of 
more than 1.5 mm. 

Heart rate—The patients in Group 1 
showed a mean increase in pulse rate 
of 2 beats per minute, which was not 
statistically significant. One patient had a 
marked increase in pulse rate from 58 to 
72 beats per minute. 

The patients in Group 2 showed a mean 
decrease of 13 beats per minute. Two 
patients in this group showed marked 
decreases in pulse rate, one from 96 to 68 
beats per minute and the second from 94 
to 64 beats per minute. 

Blood pressure—Group 1 showed a 
mean decrease in systolic blood pressure 
of 13 mm Hg and a mean decrease in 
diastolic blood pressure of 6 mm Hg 
between baseline and final measure- 
ments. Two patients had markedly de- 
creased blood pressures, one from 138/90 
to 110/70 mm Hg, and the second from 
148/70 to 110/60 mm Hg. Neither had 
had any blood pressure disorder and 
neither was receiving any concomitant 
systemic medication. 

Group 2 showed a mean decrease in 
systolic blood pressure of 6 mm Hg 
compared with the baseline value. This 
was not statistically significant. These 
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TABLE 
SIDE EFFECTS OF COMBINED TIMOLOL-DIPIVEFRIN THERAPY 
Side Effect Baseline Day 60 pr 
Group 1 (Timolol Plus Dipivefrin) 
Pupil size (mm) 2.7 + 0.6 3.3 + 0.8 0.001 
Heart rate (beats/min) 68 + 9 71 +5 NS 
Systolic blood pressure (mm Hg) 142 = 37 129 + 25 0.001 
Diastolic blood pressure (mm Hg) 83 + 12 TER 0.01 
Group 2 (Dipivefrin Plus Timolol) 
Pupil size (mm) 3.5 + 0.7 3.3 + 0.7 NS 
Heart rate (beats/min) 83 + 12 70 + 6 0.02 
Systolic blood pressure (mm Hg) 142 + 17 136 + 16 NS 
Diastolic blood pressure (mm Hg) 91 +7 83 +7 0.001 


“By paired t-test; NS indicates not significant. 


patients also showed a statistically signi- 
ficant decrease in diastolic pressure of 
9 mm Hg. Five of these seven patients 
showed a decrease in diastolic pressure of 
10 mm Hg; only one had a history of 
systemic hypertension for which he was 
receiving reserpine systemically. 

There was no significant difference in 
the decreased systolic or diastolic blood 
pressures between the two groups. 

Intraocular pressure—Two patients in 
Group 1 left the study before we could 
obtain meaningful data on their intraocu- 


Fo ay pressures. Data for the other two 


patients who left the study are included 
up to the time they left. | 

The patients in Group 1 showed a 
change in their mean intraocular pres- 
sures from 17.1 mm Hg at baseline to 
16.1 mm Hg on day 14 (PS.02, by paired 
t-test). Intraocular pressure measure- 
ments at days 28 and 60 showed no 
further change (Figure). 

The patients in Group 2 showed a 
decrease in intraocular pressure from 
19.0 mm Hg at baseline to 15.4 mm Hg 
on day 14 (Ps.01 by paired t-test). There 
were no other significant changes on day 


-> 28 or day 60 (Figure). The largest de- 
¿= crease in intraocular pressure found in 
~ each group was 6 mm Hg. 


Subjective side effects—Most of the 
side effects reported in this study were 
sporadic, mild, and transient. 

Seven patients in Group 1 reported 
burning sensations, three reported eyelid 
redness or conjunctival injection, one 
reported itching, one reported a filmy 
sensation, one reported eyelid twitching, 
and one reported tired eyes. Neither the 
patients nor the physician considered 
these symptoms significant enough to 
terminate the study. 

Seven patients in Group 1 complained 
of visual blurring. None of them, how- 
ever, experienced an objective worsening 
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Figure (Keates and Stone). Intraocular pressure 
response in both study groups. 
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of visual acuity, and there were no objec- 
tive findings on slit-lamp and ophthalmo- 
scopic examinations to account for their 
symptoms. Nevertheless, three patients 
stopped taking dipivefrin and dropped 
out of the study because of these symp- 
toms. The one patient who did show an 
objective worsening of visual acuity re- 
lated to progressive lens changes experi- 
enced no subjective change during the 
course of this study. 

Patients in Group 1 also reported a 
number of systemic side effects. One 
patient stopped taking dipivefrin because 
of headache on the second day of com- 
bined therapy. Two other patients de- 
scribed headaches occurring on three 
occasions but continued the medication. 
One patient reported a single 20-minute 
episode of dizziness. One patient gave a 
vague history of possible palpitations and 
reported a single episode of a bloody 
nose. This patient had a history of hyper- 
tension, was being treated systemically 
with propranolol and aldactazide, experi- 
enced an increase in pulse rate of 6 beats 
per minute, and, unlike most patients, an 
increase of 10 mm Hg in both systolic and 
diastolic blood pressure during the 
course of the study. 

The patients in Group 2 reported sig- 
nificantly fewer side effects. One patient 
reported minor irritation when first using 
timolol, but this subsequently cleared 
up. One patient reported occasional 
twitching when timolol was initially 
added, but this also stopped soon there- 
after. In neither instance were objective 
findings present. One patient in Group 2 
also reported visual blurring when first 
using timolol, but there was no objective 
change in visual acuity. Slit-lamp and 
ophthalmoscopic examination disclosed 
no abnormalities. This patient’s symp- 
toms also subsequently cleared. No pa- 
tients in this group discontinued the 
study. 
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DISCUSSION 


Dipivefrin, 0.1%,*° and timolol, 
0.25%,*” both effectively decrease intra- 
ocular pressure. This study demonstrated 
that the combined use of these topical 
medications is safe and that they are more 
effective in combination. 

Dipivefrin’s high ocular penetration 
allows administration in lower concentra- 
tions than conventional epinephrine 
drops require. The well-known side ef- 
fects of topical epinephrine include local 
side effects such as mydriasis, burning, 
hyperemia, follicular conjunctivitis, and 
brow ache, and also systemic side effects, 
such as cardiac arrhythmias and increases 
in blood pressure. Previous studies found 
that, although adverse reactions can oc- 
cur,” dipivefrin is less likely than epi- 
nephrine to result in these epinephrine- 
like side effects’ and that dipivefrin may 
be both effective and well tolerated in 
patients sensitive to topical epinephrine.® 

In Group 1, the local subjective side 
effects were epinephrine-like in charac- 
ter and tended to be mild. Four of the 17 
patients in this group, however, left the 
study because of local side effects, three 
because of visual blurring. Although vi- 
sual acuity was unchanged and slit- 
lamp and ophthalmoscopic examinations 
showed no objective abnormalities, this 
subjective symptom may be related to 
the dipivefrin-induced mydriasis noted 
here and in previous studies.’ The 
fourth patient stopped taking dipivefrin 
because of headaches. 

There were also systemic side effects in 
Group 1. Although the group as a whole 
did not show a significant increase in 
pulse rate, one patient did show an 
increase in pulse rate of 14 beats per 
minute. This group showed significant 
decreases in both systolic and diastolic 
pressure. Minute systemic levels of 
epinephrine can cause depression of 
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blood pressure because the vasodilator 
Bo-receptors have a greater affinity for 
epinephrine than the vasoconstrictor 
a-receptors.” Presumably, such a mech- 
anism accounts for the blood pressure 
decrease found here. Topical epinephrine 
also significantly lowers systolic and dia- 
stolic blood pressures.” These findings 
conflict with a previous report by Kaback 
and associates,’ who found no change in 
pulse or blood pressure with topical 
dipivefrin in patients with ocular hyper- 
tension. 

Group 1 showed a significant mean pu- 
-pillary dilatation of 0.73 mm with com- 
bination therapy. Dipivefrin also causes 
modest but significant mydriasis.*" 

In Group 2, the subjective side effects 
reported by the patients were fewer and 
transient. No patient in this treatment 
group left the study. Timolol alone has no 
effect on pupillary diameter,’ but instill- 
ing timolol in an eye receiving topical 
epinephrine can result in further signifi- 
cant mydriasis." Although dipivefrin is 
administered in lower concentrations 
than epinephrine, the high ocular pene- 
tration of dipivefrin results in more com- 
parable intraocular drug levels. Never- 
theless, in Group 2, there were no signif- 
icant changes in pupillary size. 

Systemic side effects were also appar- 
ent in Group 2. This group showed a 
decrease in heart rate of 13 beats per 
minute compared with baseline. Pulse 
rates markedly decreased (28 to 30 beats 
per minute) in two patients. Mean systol- 
ic and diastolic blood pressures also de- 
creased in this group, although only the 
diastolic decrease was statistically signifi- 
cant. Both of these findings are well- 
known systemic effects of B-adrenergic 
blocking agents and have been reported 
for topical timolol. ° 

Adding dipivefrin to timolol and add- 


p ing timolol to dipivefrin caused a further 


significant decrease in intraocular pres- 
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sure. In both groups, however, the ef- 
fects on intraocular pressure were modest 
because the intraocular pressures of 
these patients were reasonably well con- 
trolled before the study began. In gener- 
al, adding timolol to dipivefrin had a 
greater effect on intraocular pressure 
than adding dipivefrin to timolol. Simi- 
larly, adding timolol to epinephrine has a 
greater effect on intraocular pressure 
than adding epinephrine to timolol.* 
Although the mean decrease in intraocu- 
lar pressure was smaller for patients in 
Group 1, some patients had clinically 
significant decreases of up to 6 mm Hg, 
suggesting that adding dipivefrin to ti- 
molol may be helpful in some patients. In 
Group 2, intraocular pressure appeared 
to increase on days 28 and 60. Although 
these changes were not statistically sig- 
nificant, they parallel the increase in 
intraocular pressure often seen after ad- 
ministration of timolol alone." A cross- 
over study assessing the short-term 
effects of the additional medication is 
needed to evaluate the mechanism of the 
interaction of dipivefrin and timolol. 

These findings indicated that com- 
bined therapy with dipivefrin and timolol 
should be useful in treating patients with 
glaucoma; a further decrease in intraocu- 
lar pressure by combination therapy, 
even in patients with reasonably well 
controlled intraocular pressures, is possi- 
ble. Additionally, patients must be moni- 
tored for side effects, particularly for 
cardiovascular changes. Even in this 
small series, a substantial number of 
patients in both treatment groups devel- 
oped clinically significant changes in 
pulse rate and blood pressures. 


SUMMARY 


Dipivefrin, an epinephrine prodromal 
drug, was used in conjunction with timo- 
lol maleate to evaluate the safety and 
effectiveness of combined therapy. Sev- 





248 


enteen patients who had used timolol 
maleate for at least six months added 
dipivefrin (Group 1) and seven patients 
who had used dipivefrin for at least six 
months added timolol maleate (Group 2). 
Intraocular pressure decreased further in 
both groups. Side effects were most 
prominent in Group 1. 
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ENDOSCOPIC ORBITAL SURGERY 
Jonn L. Norris, M.D., AND GILBERT W. CLEASBY, M.D. 


San Francisco, California 


Endoscopic orbital surgery is useful in 
evaluating trauma to the orbit, removing 
orbital foreign bodies, exploring fistulas, 
and removing tumor tissue. A new gener- 
ation of small endoscopes, made possible 
by recent advances in wave-guide tech- 
nology,!” is essential to this surgery. We 
have used orbital endoscopy in 15 pa- 


= tients. 


MATERIAL AND METHODS 


= There are two endoscopic techniques. 
In the first, the endoscope is held by 


hand, permitting quick scanning for sim- 


< ple procedures. In the second, the endo- 
scope is mounted on a positioning device, 
allowing fine control of movement for 
bimanual surgical manipulation and pro- 
longed observation. 

Because even a small amount of bleed- 
ing makes observation difficult, a cannula 
placed over the endoscope delivers irri- 
gating fluid to the optical tip. The cannu- 
la also contains a channel through which 
microsurgical instruments can be passed. 


These small instruments are handmade 


and have long shafts fitting the cannula. 


-o They include foreign-body and biopsy 


forceps and scissors. 
_ Nine of the 15 procedures (Table) were 
observational, defining the characteris- 


=> ties of an orbital mass. In five cases we 


- looked for orbital foreign bodies and in 
one case we performed a biopsy of tumor 
tissue. 
We used the freehand technique in all 
procedures except the tumor biopsy. 
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Examination of suspected tumors re- 


quired a small incision deepened by 


blunt and sharp dissection. We ap- 
proached intraconal lesions through the 
conjunctiva and extraconal lesions 
through the skin. We evaluated the tu- 
mors in terms of vascularity, color, con- 
tour, consistency, transillumination, in- 
vasiveness, and location. For the tumor 
biopsy, we used the bimanual technique, 
mounting the endoscope and cannula and 
freeing the hands for manipulation of 
instruments (Fig. 1). 

Removal of retained orbital foreign 
bodies required a foreign-body microfor- 
ceps and a cannula permitting their pas- 
sage (Fig. 2). We introduced the endo- 
scope into the entry wound and passed it 
through the tract until the retained mate- 
rial was located and extracted. A wound 
more than 72 hours old will not allow free 
passage. In a granulomatous orbital le- 
sion with a fistula, dilation may be need- 
ed to introduce the endoscope into the 
fistula. Foreign-body material at the in- 
ternal end of the fistula is located and 
extracted with the forceps or held in 
place while another route of extraction is 
prepared. 

Irrigation in all cases was with isotonic 
saline controlled by a valve allowing just 
enough fluid to clear the view to enter 
the orbit. Illumination was provided by a 
fiberoptic bundle from a standard light 
box adapted to the endoscope’s self- 
contained terminal-illuminating fiberop- 
tic bundle. 

We used local and retrobulbar anesthe- 
sia for short procedures. For the tumor 
biopsy requiring rigid instrument fixa- 
tion, we used general anesthesia with 
curare. 
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Fig. 1 (Norris and Cleasby). The bimanual biopsy technique requires a mounting 
adapter for fixed positioner and cannula for two instruments plus the endoscope. 


CASE REPORT 


Case 3—A 51-year-old man had undergone suc- 
cessful retinal reattachment surgery several years 
previously. The surgeon had used silicone sponge 
implants. A granulomatous reaction later necessitat- 
ed removal of the sponge material. The patient was 
asymptomatic for more than one year. Then, a fistula 
formed and it was believed that residual sponge 


nA 


material might be present. The surgeon introduced 
the endoscope, with cannula and microforceps, into 
the fistula. At the internal end of the tract, surround- 
ed by yellow exudate, there was a piece of sponge. 
The surgeon grasped it with the forceps but it was too 
friable to withdraw through the tract. He used the 
forceps to hold it in place while making a separate 
entrance for extraction. 

Case 11—A 72-year-old man had had a swelling in 
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Fig. 2 (Norris and Cleasby). The freehand foreign-body extraction technique requires a 
cannula for the endoscope and foreign-body forceps. 
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the right upper eyelid for 18 months. He had a 
palpable mass beneath the superior orbital rim. The 
mass was firm, nontender, and slightly movable. 
X-rays of the orbit showed no bone destruction; the 
sinuses were normal. A- and B-scan ultrasonograms 
demonstrated a mass of low reflectivity with occasion- 
al high spikes. A computed axial tomographic sean 
demonstrated a soft tissue abnormality which did not 
enhance with injection. The endoscope clearly 
showed the tumor which was visible through a small 
incision beneath the nasal brow. The tumor appeared 
to be encapsulated and was not highly vascular. The 
extent of the lesion and its vascular supply was easily 
defined. The surgeon removed the tumor tissue with 
the biopsy forceps and scissors through a mounted 
operating cannula fitted over the endoscope (Fig. 1). 
He then decided to enlarge the wound and remove 
the remainder of the tissue. He verified the com- 
pleteness of removal by endoscopy. The pathologic 
diagnosis was lymphoid pseudotumor. In retrospect, 
we had obtained a satisfactory biopsy specimen for 
histologic diagnosis with the endoscope and further 
surgery was not necessary. 


RESULTS 


We located and extracted four of five 
orbital foreign bodies (Cases 2 to 5) with 
the endoscope. One foreign body (Case 
14) could not be located. We observed 
and classified four orbital masses (Cases 
1, 10, 13, and 15). Two patients with large 
intraocular malignancies (Cases 6 and 8) 
underwent orbital endoscopy immediate- 
ly before enucleation to establish extra- 
scleral extension. We found no evidence 
of extension, a finding consistent with 
later histologic studies. Endoscopy was 
useful in confirming orbital floor fracture 
(Case 9) and in nasolacrimal duct recon- 
struction (Case 7) when the usual tech- 
nique of intranasal probe location had 
failed. Endoscopic biopsy with bimanual 
technique yielded a specimen adequate 
for pathologic diagnosis (Case 11). There 
were no complications with the endo- 
scope. 


DISCUSSION 


Our experience with the endoscope 
demonstrated that it is a useful way of 
removing retained orbital foreign bodies. 
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It is easier to locate the foreign material 
and there is less surgical trauma during 
the extraction, particularly with posterior 
lesions. Operating time is also reduced. 
The value of endoscopy with other situa- 
tions is not as clearly defined. Too few 
tumors have been examined endoscopi- 
cally to establish reliable diagnostic crite- 
ria. In one of our cases, endoscopic 
biopsy provided a correct diagnosis. 

Endoscopic procedures in the posteri- 
or orbit have several potential problems: 
injury to adjacent structures, bleeding, 
and overfilling from irrigation. There is 
no satisfactory method at present of con- 
trolling deep orbital bleeding, should it 
occur, although we did not encounter this 
problem because we avoided vascular 
lesions. The infusion of irrigating fluid 
also creates pressure within the orbit. 
The fluid is absorbed directly into the 
tissues and they rapidly become edema- 
tous. Using air in place of saline was not 
successful. 


SUMMARY 


Orbital endoscopy is useful in manag- 
ing various types of orbital problems. A 
hand-held endoscope can be used for 
simple procedures. Surgery and pro- 
longed observation require a mounted 
endoscope. These two techniques provid- 
ed good results in 15 patients. Endoscopy 
proved useful in finding and removing 
orbital foreign bodies. It is potentially 
useful in the management of orbital tu- 
mors, but experience in this area is stil] 
limited, 
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PROLAPSE OF THE GLOBE INTO THE MAXILLARY SINUS 
AFTER ORBITAL FLOOR FRACTURE 


RICHARD A. BERKOWITZ, M.D., 


ALLEN M. PUTTERMAN, M.D., 


AND DUSHYANT B. PATEL, M.D. 
Chicago, Illinois 


A blow-out fracture is a fracture of the 
orbital wall without involvement of the 
orbital rim.! Subsequently, dislocation of 
orbital contents into the adjacent sinuses 
with permanent entrapment of orbital 
tissue can occur in various degrees. 

We studied an unusual case in which 
the entire globe prolapsed into the supe- 
rior portion of the maxillary sinus after 
a blow-out fracture. We documented this 
radiographically by computed tomogra- 
phy and by orbital tomograms. To our 
knowledge, there has been only one 
previously documented case with similar 


findings.’ 


CASE REPORT 


The left eye of a 24-year-old woman sustained a 
direct blow from a fist. That day the patient was 
referred from another hospital with the diagnosis of 
orbital floor fracture of the left eye. The primary 
physician was unable to find the globe within the 
orbit after double-everting the patient's eyelids with 
Desmarres retractors (Fig. 1). The patient had no 
light perception in the ocular cul-de-sac. Light 
perception was noted only when the transilluminator 
was placed into the orbit and directed into the 
maxillary sinus. 

Ultrasonographic studies of the orbit and sinus 
confirmed the presence of a normal-appearing globe, 
optically clear vitreous, and an attached retina. 
Orbital tomograms of the left orbit (Fig. 2) and 
computed tomograms (Fig. 3) disclosed a blow-out 
fracture and an air-fluid level in the left maxillary 
sinus. The globe was displaced inferiorly and posteri- 
orly into the superior portion of the maxillary sinus. 
Instead of the increased radio-opacity of the left orbit 
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expected from swelling, radiolucent studies indicated 
loss or displacement of the orbital contents into the 
upper maxillary sinus (Fig. 2). 

The following day, the orbital floor fracture was 
repaired via a Caldwell-Luc and infraorbital ap- 
proach. Only the nasal and lateral one eighth of the 
floor was intact. The globe was found within the 
maxillary sinus. We elevated the globe back into the 
orbit with a finger, and secured it in the orbit by 
packing the maxillary sinus with iodoform gauze 
through a Caldwell-Luc approach. We inserted a 
square silicone implant, carved with a No. 15 Bard- 
Parker blade (from a silicone block) and measuring 
93 x 23 mm. The thickness was adjusted to 
2.5 mm anteriorly and 4 mm posteriorly. We used a 
dental drill to bore two holes through the orbital rim, 
and secured the implant with 2-0 synthetic polyfila- 
ment sutures. 

Ten days postoperatively, the patient developed a 
maxillary sinus. infection, which was successfully 
treated with antibiotics. Her visual acuity returned to 
6/6 (20/20) despite a 2 + afferent Marcus Gunn pu- 
pil. The motility was limited to less than 5 degrees 
in abduction or adduction and less than 2 degrees in 
supraduction or infraduction. Fluorescein angiogra- 
phy, performed 15 days postoperatively, demonstrat- 
ed hyperfluorescence and leakage of dye from the 
disk of the left eye, probably secondary to optic nerve 
inflammation. Computed tomography performed 
postoperatively showed that the globe was normally 
located within the orbit (Fig. 4). 





Fig. 1 (Berkowitz, Putterman, and Patel). Preoper- 
atively, the globe was absent from the left ocular cul- 
de-sac. 
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Fig. 2 (Berkowitz, Putterman, and Patel). Polytomograms of the orbit in anteroposterior (left) and lateral 
(right) projections. Fracture of the floor shows a soft tissue mass occupying the upper half of the maxillary 
sinus. Note radiolucency of the left orbit instead of the increased opacity expected in swollen eyes. This 
finding suggests that most of the orbital contents are displaced into the maxillary sinus. 


Ten months postoperatively, the patient’s visual 
acuity was 6/6 (20/20), and her visual field was 
normal. There was no enophthalmos or blepharopto- 
sis and the eyes were horizontally level (Fig. 5). 
There was no limitation of horizontal ductions, and 
single binocular vision was present on primary and 
horizontal gazes. She was able to elevate her eye 20 
degrees and depress it 5 degrees. The generated 
muscle force test showed that only minimal force was 
available to move the eye downward, suggesting 
paresis of the inferior rectus muscle.2 The forced 
duction test was slightly positive on upgaze. There 
was an increase in intraocular pressure on upgaze 
(28 mm Hg) compared with primary gaze and 
downgaze (8 to 10 mm Hg). (This indicated that the 
inferior rectus muscle was probably paralyzed and 
that there was some restriction in the inferior rectus 
muscle from secondary contracture or entrapment of 
tissue. As the patient attempted to gaze upward, the 
inferior rectus muscle pressed on the globe and 
increased the intraocular tension.2 We believed that 
the nerve to the inferior rectus muscle was severed 
against the floor of the orbit or severely traumatized 
as the globe entered the maxillary sinus.) 


DISCUSSION 
When an eye is struck forcibly by a 
large blunt object, such as a fist, rock, or 
ball, the globe, as a rule, does not 
rupture; instead, a blow-out fracture de- 


velops.* A blow-out fracture acts like a 
pressure valve in that the force of the 
blow to the eye, besides being absorbed 
by the elastic ligaments of the eye and 
orbital fat, is also absorbed by the bony 
rupture and by compression of air in the 
paranasal sinuses.‘ 

The globe is suspended and supported 
within the orbit by a combination of the 
bulbar fascia (Tenon’s capsule), muscles, 
ligaments, and orbital fat. The lower part 
of the bulbar fascia is thickened to form a 
sling or hammock, also known as the 
suspensory ligament of Lockwood, on 
which the globe rests. The bulbar fascia is 
a thin fibrous membrane that envelops 
the globe from the corneoscleral limbus 
to the optic nerve. The bulbar fascia is 
pierced by the tendons of the extrinsic 
muscles. These muscles in turn send out 
fibrous expansions, called check liga- 
ments, to the orbital bones. The fibrous 
expansion of the lateral rectus muscle 
attaches to the orbital tubercle on the 
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Fig. 3 (Berkowitz, Putterman, and Patel). Comput- 
ed tomographic sections obtained in an axial plane at 
the level of the orbits (top left) and at the level of the 
maxillary sinus (top right) and ini a coronal plane 
(bottom left). A soft tissue mass (the globe) occupies 
the upper half of the maxillary sinus. There is also 
distortion of soft tissues, but no proptosis. 
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Fig. 4 (Berkowitz, Putterman and Patel). Left, Postoperatively, coronal section of the orbits shows normal 
location of the left globe with resolving changes in the left maxillary sinus and deformity of the fracture. 
(Arrow denotes silicone implant). Right, Axial plane shows the left globe within the orbit and part of the 


silicone implant beneath the globe. 





Fig. 5 (Berkowitz, Putterman, and Patel). Postop- 
eratively, eyes were horizontally level without en- 
ophthalmos. 


zygomatic bone, and the medial rectus 
muscle attaches to the lacrimal bone.° 
The globe is also suspended from the 
trochlea of the frontal bone by way of the 
superior oblique tendon. 

The globe does not sink significantly 
after removal of the maxilla and orbital 
floor,*® demonstrating that these struc- 
tures are able to support the globe. Many 
of these attachments must have been 
ruptured or severely damaged before the 
globe could be displaced so far inferiorly 
in our case. 


SUMMARY 


A 24-year-old woman sustained a 
blow-out fracture of the orbital floor with 
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prolapse of the globe into the maxillary 
sinus. This was treated by replacing the 
globe in the orbit surgically and recon- 
structing the orbital floor. Postopera- 
tively, the eye retained normal visual 
acuity. 
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TESTICULAR SEMINOMA METASTATIC TO THE ORBIT 


JAMEs A. RusH, M.D., JAY J. OLDER, M.D., AND ALAN V. RICHMAN, M.D. 
Tampa, Florida 


Bilateral exophthalmos, possibly caused 
by hormonal influence, has been docu- 
mented in three patients with localized 
seminoma’ but, to our knowledge, no 
case of orbital seminoma metastatic from 
the testis has been previously docu- 
mented. Three previously described 
cases of orbital tumor metastatic from the 
testes*? were choriocarcinomas rather 
than the less aggressive testicular neo- 
plasm, the seminoma. We studied a case 
of testicular seminoma metastatic to the 
orbit in a patient whose ocular symptoms 
went into remission after orbital irradia- 
tion. 


CASE REPORT 


A 28-year-old man was seen on March 12, 1980, for 
evaluation of painful exophthalmos of the right eye of 
four months’ duration. He had been well until June 
1979, when a seminoma of the right testis, which had 
been present for 18 months, was removed by radical 
scrotal orchiectomy. 

Preoperative and postoperative serum values for 
human chorionic gonadotropin, beta subunit, were 
49 and 21 mU/ml, respectively (normal for males, 
0 mU/ml). Radiation therapy was completed and 
he was well until November 1979, when transient 
right periorbital pain and eyelid swelling suddenly 
developed. Two weeks later diplopia and propto- 
sis occurred; in February 1980 he noted blurred 
vision in his right eye. 

On March 12, 1980, his visual acuity was R. E. : 6/24 
(20/80) and L.E.: 6/6 (20/20). The right eye was 
proptotic by 5 mm (Hertel exophthalmometer at base 
106, R.E.: 21 mm and L.E.: 16 mm) and was 
displaced 10 mm inferiorly. No orbital mass was 
palpable superiorly. There was partial ophthalmople- 
gia of the right eye but no blepharoptosis or chemo- 
sis. The pupils were normal. The right optic disk was 
elevated, the posterior pole was indented, and 
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choroidal striae were present. The left eye was 
normal. Serum T; and T; values and chest roentgeno- 
grams were normal. A computed axial tomographic 
scan of the right orbit showed a diffused density. He 
began a three-week course of prednisone, with the 
dosage gradually decreased, on March 15, 1980. 

On April 14, 1980, visual acuity was R.E.: 6/60 
(20/200) and L.E.: 6/6 (20/20). An afferent pupillary 
defect was present in the right eye and the optic disk 
was edematous. A mass was palpable through the 
upper eyelid. A computed axial tomographic scan 
showed a discrete mass in the right superior orbit. 
On April 15, 1980, a metastatic seminoma was found 
during an anterior orbitotomy and biopsy (Figure). 
Postoperatively, 3,000 rads of radioactive cobalt 
(Co) was delivered to the right orbit. On May 14, 
1980, visual acuity was R.E.: 6/12 (20/40). The optic 
neuropathy was improved but the choroidal striae 
persisted. 
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Figure (Rush, Older, and Richman). Photomicro- 
graph of the metastasis of the right orbit, showing 
sheets of malignant cells with large nuclei, promi- 
nent nucleoli, and a mild degree of nuclear anaplasia. 
There are a few mitoses. Most tumor cells have clear 
cytoplasm with well-demarcated cytoplasmic bor- 
ders. Small lymphocytes are interspersed among the 
tumor cells. This pattern was typical for pure semino- 
ma, and no histologic features of any other germ cell 
neoplasm were seen (hematoxylin and eosin, Xx 340). 
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DISCUSSION 

Neoplasms of the testes constitute only 
1% of all malignant tumors in men but 
are the most common malignancies af- 
fecting men 29 to 35 years of age.® 
Malignant testicular tumors include semi- 
noma, embryonal carcinoma, teratocar- 
cinoma, and choriocarcinoma. Each usu- 
ally occurs as a single cell type.’ Almost 
one third of all cases are pure semino- 
mas. The nonseminomatous neoplasms 
of the testes are invasive tumors. Orbital 
metastases from testicular choriocarcino- 
mas have been reported.*” Testicular 
seminomas, however, are sensitive to 
radiation therapy, and patients treated 
with orchiectomy and lymph node irradi- 
ation have a survival rate of more than 
95%. They are unlikely to have orbital 
metastases. 

Bilateral exophthalmos without orbital 
metastases has been reported in three 
middle-aged patients with localized semi- 
noma.!* In two of these patients, sym- 
metrical, painless exophthalmos and re- 
stricted ocular motility were the initial 
manifestations of a testicular seminoma. 
Conjunctival chemosis was striking, and 
thyroid exophthalmos was suspected, but 
serum T; and T; values were normal. The 
ocular symptoms went into remission in 
one patient who was treated with predni- 
sone,” and permanent resolution of the 
exophthalmos and chemosis occurred in 
both patients after orchiectomy. The 
authors thought a remote hormonal effect 
of the testicular neoplasm caused the 
proptosis in these patients.’” A third 
patient with seminoma who had bilateral 
exophthalmos, presumably of hormonal 
origin, had a mediastinal seminoma at 
autopsy examination, but no orbital tu- 
mor.® 

The bilateral orbital involvement in 
these cases differed from the unilateral 
orbital symptoms in our patient, in whom 
pain, diplopia, and proptosis without 
chemosis occurred. More than 90% of 
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cases of metastatic orbital carcinoma are 
unilateral; the primary symptoms are 
pain and diplopia. Our patient's symp- 
toms resembled those caused by meta- 
static orbital carcinoma and were dif- 
ferent from those caused by bilateral, 
congestive proptosis of presumed endo- 
crine influence reported in other patients 
who had localized seminomas. ?* 

Less than 15% of all seminomas pro- 
duce distant metastases”; these usually 
metastasize to lymph nodes, bones, and 
lung." Because our patient had not had 
the mass in his right testicle treated 
immediately, the diagnosis of the pri- 
mary tumor was delayed, allowing tumor 
cells to seed his orbit before the delivery 
of abdominal irradiation. Henderson’ 
noted the significance of orbital symp- 
toms developing in patients who have 
carcinoma; we emphasize that the orbit 
can also be the first site of disseminated 
seminoma. 

The prognosis of seminomas is ulti- 
mately related to the cellular constituents 
of the tumor. One subgroup, the tropho- 
blastic seminoma, which contains syn- 
cytiotrophoblastic cells that secrete hu- 
man chorionic gonadotropin, is less 
sensitive to radiation therapy than the 
typical seminoma and may develop into 
the more aggressive choriocarcinoma.” 
Although the histologic findings of the 
seminoma in our patient were those of a 
typical seminoma, we found increased 
serum levels of human chorionic gonado- 
tropin, beta subunit. This may indicate 
a poor prognosis. 

Thirty percent of all seminomas me- 
tastasize as a different histologic type, 
presumably because of unknown factors 
at metastatic sites that act upon persis- 
tent stem cells and influence cellular dif- 
ferentiation.” The orbital biopsy in our 
patient did not show this evolution, 
however, and reports of good results with 
radiation therapy" and chemotherapy” 
in cases of pure metastatic seminoma 
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suggest a favorable outcome for our 
patient. 
SUMMARY 


Painful exophthalmos, ophthalmople- 
gia, and visual loss in the right eye 
developed in a 28-year-old man four 
months after he underwent a radical 
orchiectomy and irradiation for a semino- 
ma of the right testicle. Prednisone thera- 
py failed to relieve the symptoms, and an 
orbital biopsy found a metastatic testicu- 
lar seminoma. Orbital irradiation with 
radioactive cobalt reduced the exophthal- 
mos, reversed the ophthalmoplegia, and 
improved his visual acuity. Previous 
cases of nonmetastatic exophthalmos in 
patients who had testicular seminoma 
have been reported, but, to the best of 
our knowledge, this is the first report of a 
patient who had orbital seminoma meta- 
static from the testis. Successful irradia- 
tion of the orbital focus can minimize 
ocular morbidity and may improve the 
prognosis. 
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NOTES, CASES AND INSTRUMENTS 


SUBSTITUTING THE ALCOHOL 
SWAB FOR THE ALCOHOL LAMP 


JAMES A, SALISBURY, M.D., 
AND L. MICHAEL CoBo, M.D. 


Durham, North Carolina 
AND 


James L. Brown, M.D. 
Richmond, Virginia 


Corneal scrapings for microbiologic 
investigation of presumed bacterial or 
fungal keratitis are commonly performed 
with a Kimura platinum spatula. Appro- 
priate technique requires flame steriliza- 
tion of the spatula’s tip between innocula- 
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Figure (Salisbury, Cobo, and Brown). Alcohol 
swab sterilizer. 


tions of different media. An aleohol lamp 
is generally recommended for this pur- 
pose. 

On occasion an alcohol lamp may be 
either inaccessible or nonfunctional. 
There is another method for thermal 
disinfection that requires only a packaged 
alcohol swab and a blade. 

Slits are made in the middle of the 
package through which the swab is tented 
to form a wick. Lighting the wick pro- 
duces a flame that lasts approximately 2% 
to three minutes and sterilizes the spatu- 
la (Figure). 

This alternative makes unnecessary 
systems, such as the battery-powered 
cautery,! which do not have the more 
appropriate spatula proposed by Kimura. 


SUMMARY 


The alcohol swab is a very reliable and 
easily obtained substitute for the alcohol 
lamp in performing a routine culture. 
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A CASE OF SYPHILITIC UVEITIS 


GEORGE KRANIAS, M.D., 
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AND LAWRENCE A. RAYMOND, M.D. 


Cincinnati, Ohio 


At one time syphilis was second only to 
tuberculosis as a cause of uveitis,’ but it 
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became relatively rare with the advent of 
penicillin.*® Between the years 1955 and 
1979 there was a fourfold increase in the 
incidence of syphilis in the general popu- 
lation* and the opthalmologist must again 
be mindful of this disease in any case of 
progressive or severe uveitis. In 1977 
alone more than 20,000 cases of primary 
and secondary syphilis were reported in 
the United States. We studied a case of 
syphilis that first appeared as anterior 
uveitis and then progressed to panuve- 
itis, neuroretinitis, and optic atrophy. 


CASE REPORT 


A 38-year-old man consulted an ophthalmologist 
because he had had an acutely red right eye for 24 
hours. The eye had ached for four days. Uncorrected 
visual acuity was R.E.: 6/6-3 (20/20-3) and L.E.: 
6/6 (20/20). The eyes appeared normal except for 
episcleral injection inferonasally in the right eye. He 
was treated with a topical vasoconstrictor and told 
to return in two weeks if his symptoms had not 
improved. Two weeks later, the patient complained 
of increased pain in and around the eye, and visual 
acuity was 6/22 (20/70) in the right eye. The episclera 
and conjunctiva were 3+ injected, and a slit-lamp 
examination disclosed 2+ cells and flare in the 
anterior chamber. No keratic precipitates were pres- 
ent. The patient was treated for iritis with topical 
corticosteroids and mydriatics. During the following 
weeks the right eye continued to deteriorate despite 
increasingly aggressive therapy with topical and 
systemic corticosteroids and cycloplegic agents. Visu- 
al acuity decreased to 6/60 (20/200), and the uveitis 
progressed to involve the vitreous. Ophthalmoscopy 
then disclosed a possible exudative retinal detach- 
ment in the posterior pole. There was an afferent 
pupillary defect and posterior synechiae were pres- 
ent. Because of these findings, the patient was re- 
ferred here for consultation. 

Visual acuity in the right eye was limited to 
counting fingers at 4 feet; it was 6/6 (20/20) in the left 
eye. Slit-lamp examination of the right eye showed a 
hyperemic conjunctiva, small keratitic precipitates, 
4+ flare and cells, and posterior synechiae from the 3 
to 7 o'clock positions. The vitreous humor was 
diffusely hazy with inflammatory cells, making exam- 
ination of the fundus difficult. The optic disk was pale 
and edematous with blurred margins. The retina, 
especially in the posterior pole, was markedly ede- 
matous and showed scattered yellow-white exudates, 
many of which were along the vessels. On fluorescein 
angioscopy, we saw staining of the involved subreti- 
nal space and hyperfluorescence of the retinal le- 
sions. The left eye was normal. The possibility of a 
parasitic infection was discussed with the patient 
and a toxoplasmosis fluorescent antibody test, a 
VDRL test, and a fluorescent treponemal anti- 
body-absorption (FTA-ABS) test were done. 
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One week later the patient returned and admitted 
that because of the possibility of a parasitic infection, 
he sought and received treatment for syphilis at a 
local venereal disease clinic. The VDRL and FTA- 
ABS laboratory tests were positive. In response to 
questioning, he said that he had a heterosexual 
contact six to eight weeks previously in which the 
disease may have been contracted, but he was not 
certain. He refused a lumbar puncture; there were 
no signs of secondary syphilis. The patient was 
advised to continue his penicillin therapy. 

Two weeks later his vision had improved to 
6/9 (20/30) in the right eye, but he complained 
of “tunnel vision.” Goldmann visual fields were 
contricted to 15 degrees in the right eye. The optic 
disk was pale and fluorescein angiography confirmed 
the presence of optic nerve atrophy. 


DISCUSSION 


Although syphilis is notorious for its 
ability to mimic any inflammatory disease 
of the eye, the most common clinical 
signs are uveitis, diffuse chorioretinitis, 
and vasculitis.’ 

Our patient had iridocyclitis but his 
ocular disease progressed in the absence 
of treatment to periphlebitis, dissemi- 
nated chorioretinitis, and optic neuritis. 
This characteristic triad of findings has 
been described as neuroretinitis papulo- 
sa.” The patient was finally treated with 
penicillin, but he suffered secondary 
optic nerve atrophy. 

Although the standard ophthalmologic 
textbooks list syphilis in the differential 
diagnosis of uveitis, our experience in an 
active referral practice shows that many 
physicians do not order laboratory stud- 
ies to find the cause of uveitis but instead 
prefer to use an empirical approach. 
probably because the cause of most cases 
of uveitis remains unknown. However, as 
our case and others similar to it have 
demonstrated, iridocyclitis and a red eye 
may signal the presence of a severe 
systemic disease process and may have 
dire consequences if not recognized and 
treated in time. 

Although the search for an undetected 
systemic disease associated with the uve- 
itis is frequently unsuccessful, a selected 
uveitis survey should be obtained. A 
detailed history is the most important 
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element in making the diagnosis. Some of 
the tests that we have found useful in 
evaluating selected patients with uveitis 
include the following: (1) complete blood 
count and urinalysis; (2) chest X-ray and 
angiotensin-coverting enzyme and serum 
lysozyme tests to detect sarcoidosis; (3) 
Sabin-Feldman dye test to rule out toxo- 
plasmosis; (4) VDRL and FTA-ABS tests 
to detect syphilis; (5) purified protein 
derivative skin test to detect possible 
tuberculosis; (6) rheumatoid factor, anti- 
nuclear antibody, and histocompatibility 
antigen (HLA-B7) as screening tests for 


- possible rheumatoid arthritis; (7) en- 
> zgyme-linked immunosorbent assay to de- 
- tect ocular Toxocara canis. 


The current treatment of acquired 
syphilis of less than one year's duration 
consists of benzathine penicillin G, 2.4 
million units given as an initial intramus- 
cular dose, followed by either 1.2 million 
units of benzathine penicillin G or 
600,000 units of procaine penicillin G 
intramuscularly daily for eight days.® 


SUMMARY 


A 38-year-old man had anterior uve- 
itis that failed to respond to increas- 
ingly aggressive therapy with topical and 


a systemic corticosteroids and mydriatrics. 
-His disease progressed to panuveitis and 
-= neuroretinitis and was finally cured with 

- penicillin injections for acquired syphilis. 


He suffered secondary optic nerve atro- 
phy. 

Because of the resurgence of the inci- 
dence of syphilis in the general popula- 
tion and the dire consequences for the 
patient in the absence of appropriate 
therapy, the ophthalmologist needs to 
consider the possibility of syphilis in his 
patients with uveitis. He should obtain 
serologic studies for syphilis. 
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A NEW TECHNIQUE FOR 
PORTABLE GONIOSCOPY 


SEYMOUR H. PERLSTEIN, M.D., 
AND Jay M. Gatst, M.D. 
New York, New York 


We have devised a new technique for 
portable, low-power gonioscopic exami- 
nation of the anterior chamber angle 
structures. This technique has proven 
useful when a slit lamp has not been 
available or usable, as in bedside exami- 
nations, nursing home consultations, and 
in examinations of infants, restless pa- 
tients, and patients with severe cervical 
arthritis. We used this technique when 
examining some bedridden patients with 
markedly increased intraocular pressure 
and were able to distinguish between 
closed- and open-angle glaucoma, and 
thus able to initiate appropriate therapy. 

We use a pair of magnifying loupes and 
a halogen-streak retinoscope focused on 
the anterior chamber angle which is seen 
through a gonioscopic lens. This gives a 
clear view of the angle (Figs. 1 and 2). 
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Fig. 1 (Perlstein and Galst). Examiner wears x4 
loupes and focuses a narrow streak retinoscopic beam 
on the anterior chamber angle structures through the 
Goldmann gonioscopic lens. 


The halogen-streak retinoscope is an ex- 
cellent source of illumination that can be 
focused to provide a narrow, bright beam 
of light. For magnification, we have found 
a set of X4 binocular loupes convenient, 
because they provide a steady stereo- 
scopic view while freeing the examiner’s 
hands for holding the retinoscope and 
stablizing the gonioscopic lens. A direct 
ophthalmoscope set at +15 or +20 diop- 
ters can also be used for both illumination 
and magnification, but it provides neither 





r”, 


A 


Ù 


Fig. 2 (Perlstein and Galst). Unmagnified view of 
anterior chamber angle obtained with a focused 
streak retinoscopic beam for illumination. 
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a stereoscopic view nor a focusable slit 
beam for enhanced observation. When 
patients are seated, we use the Gold- 
mann or Zeiss gonioscopic lens; when 
patients are lying down, we use the 
Koeppe lens. 


SUMMARY 


We have developed a new technique 
for low-power gonioscopic examination of 
the anterior chamber angle. We use x4 
binocular loupes for magnification and a 
portable halogen-streak retinoscope as 
the light source focused on a gonioscopic 
lens. 


SLIT-LAMP EXAMINATION 
OF THE BEDRIDDEN PATIENT 


LEON G. PARTAMIAN, M.D., 
ALBERT S. LEVEILLE, M.D., 
KARL J. Fritz, M.D., 
AND ROYCE O. JOHNSON, M.D. 


Chicago, Illinois 


Slit-lamp examination generally re- 
quires the patient to sit with his or her 
chin on the headrest. However, it is hard 
to perform biomicroscopy on patients 
who are unable to sit or move to the slit 
lamp, such as bedridden patients with 
severe arthritis, paralysis, or stroke. 

For examining patients whose weak- 
ness or paralysis is confined to the lower 
half of the body, we recommend the use 
of a stretcher. The patient lies prone, 
elevates the upper body on the arms or 
on pillows, and holds the head erect. The 
ophthalmologist then maneuvers the 
stretcher and the height of the slit lamp 
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Figure (Partamian and associates). The patient lies 
prone, elevates the upper body on the arms, and 
holds the head erect. The ophthalmologist then 
maneuvers the stretcher and the height of the slit 
lamp so that the patient’s head is in the headrest. 


so that the patient's head is in the head- 
rest (Figure). 

This method is simple and useful for 
examining bedridden hospital patients 
sent for ophthalmologic consultation. 


SUMMARY 


Slit-lamp examination of bedridden 
patients is facilitated by using a stretcher 
with the patient lying prone and holding 
the head erect. 


CONTRAINDICATIONS 
FOR MANNITOL IN 
APHAKIC GLAUCOMA 


Morris T. GRABIE, M.D., 
ROBERT M. GIPSTEIN, M.D., 
DONALD A. ADAMS, M.D., 
AND GERSON W. HEPNER, M.D. 


Los Angeles, California 


Ophthalmologists use mannitol to de- 
crease intraocular pressure in angle- 
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closure glaucoma. Mannitol can produce 
potentially dangerous complications, 
however. In rare instances, these may be 
fatal. 


CASE REPORT 


A 72-year-old woman with diabetes mellitus, vas- 
cular hypertension, and mild renal insufficiency was 
hospitalized after the sudden onset of pain in her 
right eye. She had undergone cataract surgery on the 
same eye 13 months previously. Because of diabetic 
nephropathy and progressive azotemia, an arterial 
venous fistula had been created in her right forearm 
to prepare for eventual hemodialysis. Despite her 
nephropathy, urine output exceeded 1,000 ml/day. 
Laboratory tests done at the time of admission gave 
the following values: serum sodium, 128 mEq/liter; 
serum potassium, 4.7 mEq/liter; serum chloride, 
102 mEq/liter; serum carbon dioxide content, 
15 mmoles/liter; blood urea nitrogen, 36 mg/100 ml; 
and serum creatinine, 2.6 mg/100 ml. 

Visual acuity was no light perception in the right 
eye and 6/30 (20/100) in the left eye. Intraocular 
pressure by Goldmann applanation tonometry was 
R.E. 80 mm Hg and L.E.: 14 mm Hg. The right 
eyelids were swollen. The conjunctiva was swollen 
and injected, and there was microcystic edema of the 
corneal epithelium. The right eye was aphakic and 
showed rubeosis iridis, an occluded pupil, a small 
peripheral iridectomy (possibly patent), a shallow 
anterior chamber caused by secondary pupillary 
block, and a partial hyphema. The fundus could not 
be seen by ophthalmoscopy. The left eye was normal, 
except for a cataract consistent with a visual acuity of 
6/30 (20/100). 

During the ensuing 60 hours, the patient received 
1,300 ml of 20% mannitol but there was only a 
modest decrease in intraocular pressure. Anuria 
developed and led to severe pulmonary edema with 
accompanying confusion. Serum sodium concentra- 
tion fell to 99 mEq/liter and serum creatinine rose to 
5.2 mg/100 ml (Table). Despite intensive hemodialy- 
sis, Ahe pulmonary edema, acidemia, and anuria 
persisted, and the patient died. Serum sodium 
concentration at the time of death was 112 mEq/liter. 


DISCUSSION 

Mannitol is a six-carbon alcohol deriva- 
tive of mannose and has a molecular 
weight similar to that of glucose. It 
disperses uniformly in the extracellular 
space, is inert, and undergoes little meta- 
bolic change.’ When renal function is 
normal, the half-life of mannitol in the 
circulation is 15 minutes, and 90% of an 
injected dose is excreted in 24 hours. If 
renal insufficiency develops, the half-life 
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TABLE 
CLINICAL FINDINGS AFTER MANNITOL INFUSION 


Finding 1 


Amount of 20% mannitol 
administered (ml) 0 


Serum sodium (mEq/liter) _ 128 
Serum creatinine (mEgq/liter) 2.6 
Urine output (ml) 1,100 


of mannitol increases, and the drug is 
retained in the extracellular space be- 
cause of diminished excretion. Infusion of 
mannitol creates an increased extracellu- 
lar tonicity and results in transport of 
water out of cells and into the extracellu- 
lar space. Although mannitol may act as a 
water diuretic when renal function is 
normal, and thus induce hypernatremia,’ 
its initial osmotic expansion of extra- 
cellular volume lowers the sodium con- 
centration in that compartment. When 
decreased renal function precludes the 
removal of free water, the hyponatremia’ 
may be profound and lead to lethargy, 
obtundation, seizures, and coma, as hap- 
pened in this patient. 

Unlike most other instances of hypona- 
tremia when tonicity also falls, this situa- 
tion may be accompanied by paradoxical 
hypertonicity. Ordinarily plasma osmo- 
lality is maintained within a rigidly de- 
fined range and perturbations of tonicity 
in either direction are associated with 
changes in mentation. In general, the 
greater the deyiation from a normal os- 
molality, the more pronounced the men- 
tal changes become. Plasma osmolality is 
increased when mannitol is infused and 
continues when the substance is retained 
in the extracellular space.‘ It is this 
property that leads to the beneficial effect 
of mannitol in decreasing intracranial 
pressure and brain edema.’ Neverthe- 
less, continued infusion in the presence 
of anuria leads to a rising concentration of 


Day 
2 3 4 
300 1,000 0 
114 102 99 
2.6 3.7 5.1 
700 0 0 


mannitol, and plasma osmolality remains 
increased despite the decrease in intra- 
cranial pressure and resulting hyponatre- 
mia. Thus, a sustained hyperosmolar 
state can supervene, as occurred in this 
case, when the serum osmolality was 
calculated at 340 mmoles/kg of water. 
Therefore, both hyponatremia and hy- 
perosmolality may have contributed to 
the progressive neurologic deterioration. 

Furthermore, acidosis affecting cere- 
brospinal fluid pH has been associated 
with delirium, obtundation, and coma.® 
Silber and Thompson’ suggested that 
there is a connection between retained 
extracellular mannitol and cerebrospinal 
fluid pH. When dogs with renal insuffi- 
ciency were made acidotic but not given 
mannitol, cerebrospinal fluid pH re- 
mained normal. When mannitol was ad- 
ministered intravenously to these same 
animals, cerebrospinal fluid acidosis de- 
veloped and paralleled the level of acide- 
mia. It is possible, therefore, that the 
persistence of mannitol in this patient 
may have precipitated cerebrospinal fluid 
acidosis and contributed in that way to 
neurologic deterioration. 

Additionally, mannitol may have con- 
tributed to the progressive renal failure 
in this patient. Although hypertonic man- 
nitol administered in low concentration 
generally produces no change in glomer- 
ular filtration rate, higher concentrations 
can induce a decline in both glomerular 
filtration rate and renal blood flow.® The 
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rapid development of anuria may have 
been partially related to an adverse effect 
of high concentrations of mannitol in the 
blood. 

Once toxicity is established in the 
presence of renal insufficiency, extracor- 
poreal hemodialysis is the best therapy.’ 
This treatment promotes the rapid re- 
moval of mannitol from the extracellular 
space, returns plasma osmolality to nor- 
mal, and corrects hyponatremia. Perito- 
neal dialysis has also been used, but in 
some cases! this has been associated with 
a paradoxical increase in plasma osmolali- 
ty and further derangement of neurologic 
status. 


SUMMARY 


When prescribing mannitol to decrease 
intraocular pressure, the physician must 
be alert to potential complications. A 
72-year-old woman suffered obtundation, 
intractable pulmonary edema, acidemia, 
and irreversible renal insufficiency de- 
spite vigorous hemodialysis. 

When renal function is compromised, 
careful monitoring of electrolyte levels, 
daily urine output, and renal function is 
necessary with mannitol therapy. 
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DIAMOND-COATED ALL-PURPOSE 
FOREIGN-BODY FORCEPS 


Dyson HICKINGBOTHAM 
Durham, North Carolina 


JEAN-MARIE PAREL, ING., ETS-G 
Miami, Florida 


AND 


ROBERT MACHEMER, M.D. 
Durham, North Carolina 


The removal of intraocular foreign 
bodies has always been difficult and many 
instruments have been designed for this 
purpose. With the advent of intraocular 
microsurgery, even more sophisticated 
foreign-body retrievers are needed. 
Among the desired qualities are precise 
guidance, minimal distraction during 
grasping procedures, self-closing mecha- 
nisms to avoid tiring the hand, and better 
designs for holding the foreign bodies. 
We have found that existing foreign-body 
forceps are difficult to manipulate be- 
cause of coarse or counterdirectional 
movements during grasping maneuvers. 
A squeeze-handle, for example, necessi- 
tates activation of the instrument, result- 
ing in irregular movements of the tip. 
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Fig. 1 (Hickingbotham, Parel, and Machemer). 
Two-jaw foreign-body forceps. The jaws are opened 
by sliding the control backwards. They close auto- 
matically by spring action. 


Rotation of the instrument is difficult 
because activation of the grasping jaws 
can be done only in a certain position. 
During retraction maneuvers, the sur- 
geons hands get tired when holding the 
foreign body for an extended period of 
time. The great variety of foreign bodies 
demands a great variety of jaw designs 
adapted to each specific case. 

We have developed an instrument ca- 
pable of removing any intraocular foreign 
body regardless of its size, shape, or 
composition.* This instrument has two 
parallel diamond-coated jaws (Figs. 1 
and 2) protruding from a stainless steel 
tube 1.2 mm wide. The hand-piece is a 
knurled stainless steel tube (9.5 mm in 
diameter and 115 mm in length). A 
wedge-shaped control is comfortably situ- 
ated on the hand piece. Sliding the 
forefinger back on this control pulls the 


“This instrument will be produced by Grieshaber 
and Co., AG, CH-8203 Schaffhausen, Switzerland. 
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Fig. 2 (Hickingbotham, Parel, and Machemer). 
Magnified view of the diamond-coated jaws ( 7). 


stainless steel tube back and opens the 
jaws while the position of the jaws does 
not change. They are closed by automatic 
spring action which can be further rein- 
forced by additional finger pressure. 

Rotation of the handle during grasping 
maneuvers is easy. Tiring of the fingers 
after the foreign body has been grasped 
does not occur because of the self-closing 
action. 

The key to this instrument is the 
diamond-coating of the jaws. Because 
diamonds are one of the hardest materials 
in existence, diamond splinters dig into 
the surface of any material. This, to- 
gether with the automatic closing action, 
results in a firm grip on the foreign body. 
The simple two-jaw design permits the 
forceps to be used for foreign bodies of 
any shape. 


SUMMARY 


A new foreign-body forceps with dia- 
mond-coated jaws can grasp and hold 
intraocular foreign bodies of any shape 
and composition. A self-closing mecha- 
nism holds the material once grasped. 


MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


AMERICAN ACADEMY OF 
OPHTHALMOLOGY—1980 
MEETING 

Under the aegis of President Edward 
W. D. Norton the Academy returned to 
Chicago for the first time since 1969, but 
with a difference. Rather than in the 
friendly confines of the Palmer House, 
the meeting was held at the giant con- 
vention center, McCormick Place and 
McCormick Place West. 

The meeting was originally scheduled 
for New Orleans. Last January it became 
evident that New Orleans did not have 
the hotel space or the meeting rooms to 
manage the convention. Fortunately, 
Chicago was available because the week 
of the presidential election (November 2 
to 7, 1980) is generally not a popular one 
for meetings. The late booking of the 
Convention made it impossible to ready 
the entire McCormick Place in time, and 
thus the scientific and technical exhibits 
were held in McCormick Place West. 
Considering that major conventions are 
often scheduled ten years in advance and 
that this year’s Academy meeting was 
booked less than a year in advance, the 
meeting went off unusually well. 

Nonetheless, the technical and scien- 
tific exhibits were separated from the 
meeting rooms by a quarter-mile walk. 
The exhibits were situated in a two-floor 
display space. In an effort to woo strollers 
past technical exhibits, escalators were 
programmed so that the escalators going 
up were situated an eighth of a mile from 
those going down. Despite this, the 
meeting was the usual extraordinary 
Academy success, with 11,999 regis- 
tered. This number included spouses, 
technical exhibitors, ophthalmic nurses, 


orthoptists, and ophthalmic assistants 
and technicians, as well as ophthalmolo- 
gists. The weather cooperated by pro- 
viding a spectacular Indian summer so 
that old-timers were happy to return to 
Chicago. 

At the opening session President Ed- 
ward Norton presented the guests of 
honor: Pierre Amalric of Albi, France, a 
member of the Academy since 1968 anda 
recipient of Academy prizes for scientific 
exhibits on two occasions; Ernst Custo- 
dis, Emeritus Professor of Ophthalmolo- 
gy in Dusseldorf; Dohrmann K. Pischel, 
president of the American Academy of 
Ophthalmology and Otolaryngology in 
1960; and Paul G. Wetzig, a practicing 
ophthalmologist of Colorado Springs, 
who pioneered in photocoagulation treat- 
ment of diabetic retinopathy. The Distin- 
guished Public Service Award was pre- 
sented to Mary Lasker, President of the 
Albert and Mary Lasker Foundation. 
Mrs. Lasker has led the drive for research 
in cancer, cerebral palsy, high blood 
pressure, heart disease, stroke, and ocu- 
lar diseases. 

These awards were followed by the 
37th Edward Jackson Memorial Lecture, 
“Clinical and Research Aspects of Sub- 
total Open-Sky Vitrectomy,” given by 
Charles L. Schepens. This lecture is 
published elsewhere in this issue of THE 
JouRNAL. The remainder of the morning 
was devoted to a symposium on diabetic 
retinopathy co-chaired by President Nor- 
ton and George W. Blankenship. These 
sessions were held in the cavernous Arie 
Crown Theatre, which seats 4,300. None- 
theless, there was standing room only. 

Because Nov. 4 was election day, there 
were only two symposia scheduled along 


269 


270 


with instruction courses. The evening 
was reserved for the presidential recep- 
tion. There were numerous television 
sets in the grand ballroom to permit the 
fellows and their guests to participate in 
the expected thrills of election night, but 
by the time the reception started the 
results were known and the excitement 
never materialized. 

More than 260 papers were given 
between Sunday night and the conclusion 
of the meeting on Friday morning. Over 
100 additional papers were presented by 
related groups at associated meetings. 
There were 361 instruction courses, 
which lasted from one to nine hours. All 
in all, it was a busy time. 

There were 45 exhibits and 74 poster 
sessions; six films were shown. The prize 
winners of the scientific exhibits were as 
follows: First Place—‘“Spontaneous Vit- 
reous Hemorrhage. Etiology and Man- 
agement (principal presenter, Richard 
L. Winslow; co-presenters, Bruce C. 
Taylor and Anna Wiley); Second Place— 
“Alternatives in the Management of In- 
traocular Tumors” (principal presenter, 
Jerry A. Shields; co-presenters, James J. 
Augsburger, Jay Federman, Jeffrey L. 
Shakin, Gary C. Brown, Norman T. Fel- 
berg, and Terrance L. Tomer); Third 
Place—"“Evaluation and Control of Endo- 
thelial Damage in Intraocular Lens Inser- 
tion” (principal presenter, David B. Soll: 
co-presenters, Sol E. Harrison, Musta- 
pha Shayegan, and Frank Arturi). 

The meeting on Monday afternoon to 
discuss the merger with the American 
Association of Ophthalmology was domi- 
nated by proponents of the measure but 
opposition was more vocal at the business 
meeting. The proponents emphasized 
the value of a single group speaking for 
ophthalmology, whereas those opposed 
questioned the value of a merger with an 
organization that had failed to enlist the 
membership of a majority of ophthalmol- 
ogists at the expense of increased dues 
and admission to the Academy of noncer- 
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tified specialists. The issue will be de- 
cided by a mail vote of the members of 
the Academy. An estimated 3,000 mem- 
bers of the American Association of Oph- 
thalmology are also members of the 
Academy. 

Officers for 1981 include the following: 
David Shoch, president; Marshall M. 
Parks, president-elect; Stanley N. Truhl- 
sen, first vice-president; Du Pont Guerry 
III, second vice-president; and Homer E. 
Smith, third vice-president. Councillors 
are Byron H. Demorest, Thomas D. 
Duane, Theodore Steinberg, and Thomas 
P. Kearns. Bruce E. Spivey continues as 
executive vice-president and Paul Hen- 
kind as editor of “Ophthalmology.” Paul 
R. Lichter is Secretary for Program: 
Melvin L. Rubin, Secretary for Instruc- 
tion; David Paton, Secretary for Continu- 
ing Education; and Robert D. Reinecke, 
Secretary for Government Relations. 

Future meetings of the American Acad- 
emy of Ophthalmology are as follows: 
Atlanta, Nov. 1 to 5, 1981; San Francisco, 
Oct. 31 to Nov. 6, 1982, in conjunction 
with the XXIV International Congress of 
Ophthalmology; Chicago, Oct. 30 to Nov. 
3, 1983; Atlanta, Nov. 11 to 15, 1984: San 
Francisco, Sept. 30 to Oct. 4, 1985. In 
1986 the meeting is tentatively scheduled 
for Chicago, Las Vegas, or Washington, 
D.C.; in 1987 tentatively for Dallas, Las 

egas, or Washington, D.C.; 1988, Las 
Vegas, San Francisco, or Washington, 
D.C.; 1989, Chicago, Dallas, Las Vegas, 
or Washington, D.C.; 1990, Dallas, Las 
Vegas, or Washington, D.C.; and 1991, 
Dallas or San Francisco. 

FRANK W. NEWELL 


EUROPEAN OPHTHALMIC 
PATHOLOGY SOCIETY 
The European Ophthalmic Pathology 
Society held its Annual Meeting in Stock- 
holm, June 11 to 14, 1980. Professor 
Raymon Font (Houston, Texas) was the 
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guest of honor. The scientific program 
included 38 presentations by members 
and guests and 16 countries were repre- 
sented. For each presentation a protocol, 
histopathologic sections, and appropriate 
clinical, macroscopic transparencies and 
electron microscopic prints were pro- 
vided. 

The majority of the case presentations 
dealt with the diagnosis, classification, 
and management of neoplasia in the 
globe and orbit. A large group of cases 
was concerned with metabolic disorders 
and with retinal dystrophies. The remain- 
der dealt with inflammatory disease. 

The 33 members who attended were: 
S. Ry Andersen (Denmark); K. Arnesen 
(Norway); N. Ashton (United Kingdom); 
J. mee (Switzerland); E. Balestrazzi 
(Italy); D. R. Barry (United Kingdom); 
M. Brihaye-van Geertruyden (Belgium); 
A. Brini (France); B. Daicker (Switzer- 
land); P. Dhermy (France); P. C. Don- 
ders (Holland); H. Fanta (Austria); A. 
Garner (United Kingdom); A. Hamburg 
(Holland); A. Henriquez (Spain); O. A. 
Jensen (Denmark); E. Kock (Sweden); E. 
Landolt (Switzerland); W. R. Lee (United 
Kingdom); O. Litricin (Yugoslavia); O.-E. 
Lund (West Germany}; W. A. Manschot 
(Holland); G. Morgan (United Kingdom); 





MEETINGS, CONFERENCES, SYMPOSIA Zi) 


J. Mullaney (Ireland); G. O. H. Nau- 
mann (West Germany); A. H. Nover 
(West Germany); M. Quintana (Spain); 
A. H. S. Rahi (United Kingdom); R. Seitz 
(West Germany); F. H. Stefani hale 
Germany); A. Tarkkanen (Finland); 
Toussaint (Belgium); and M. Vogel en 
Germany). 

Professor P. Bec (France), Professor 
J. H. Cunha-Vaz (Portugal), and D. M. 
Hanssens (Belgium) were unable to at- 
tend. 

The five guests who attended Wa 
D. De Wouff-Rouondaal (Holland); G 
Goder (East Germany); M. Lahav (isra. 
el); D. Lucas (United Kingdom) and P. 
Naeser (Sweden). 

Dr. Erik Kock (Sweden) acted as host 
to the meeting and was assisted by Dr. 
Dan Ebstein. The meeting was very well 
organized and the highlight of the social 
program was a visit to the City Hall of 
Stockholm, which is the location for many 
ceremonies associated with the Nobel 
Prize Awards. 

The next meeting will be held in 
Geneva, Switzerland (May 24 to 28, 1981) 
and will be a combined meeting with the 
Verhoeff Society. Professor J. Babel will 
act as organizing secretary. 

NORMAN ASHTON 
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eemnes 


AMERICAN OPHTHALMOLOGY 
AND INTERNATIONAL 
STANDARDS 


A small number of ophthalmologists 
within the United States have maintained 
leadership and balance in the develop- 
ment of ophthalmic standards since the 
early 1950s. Originally, such standards 
concerned only ophthalmic lenses and 
were largely nonfederal. Broadening of 
the United States Food and Drug Admin- 
istration (FDA) programs, however, cre- 
ated a new federal involvement, particu- 
larly after the 1976 Medical Device 
Amendments. Producers of ophthalmic 
and optical products in this nation were 
unconcerned about such federal activities 
until the FDA Bureau of Medical Devices 
entered the field of lens standards in 
1971. Lessons in procedure, previously 
learned by the American pharmaceutical 
industry, were gradually introduced into 
the planning of our optical industries 
during the 1970s. 

Because ophthalmologists traditionally 
have been concerned with medicine rath- 
er than profits, they have provided im- 
partial leadership for those interested in 


developing and merchandising ophthal- 
mic and optical products. The recent rise 
of consumerism and the ever-expanding 
activities of the United States Federal 
Trade Commission (FTC), through its 
Bureau of Competition, have generated 
many publications critical of nearly 
everyone in the ophthalmic community. 
These publications have evaluated oph- 
thalmic care and devices with varying 
degrees of accuracy. FTC employees 
obtaining repeated ocular examinations 
in the offices of ophthalmologists and 
optometrists have reported a superficial 
comparison of skills. Other FTC agents 
have had spectacles duplicated by opti- 
cians, optometrists, and dispensing oph- 
thalmologists in an attempt to assess 
accuracy. 

Fortunately, the American National 
Standards Institute, with the support of 
the American Academy of Ophthalmolo- 
gy and with representatives for all the 
appropriate national organizations, has 
published a series of voluntary reference 
standards for ophthalmic lenses, industri- 
al ocular safety devices, contact lenses, 
contact lens materials, accessory solu- 
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tions, sunglasses, and ophthalmic frames. 
We hope that intraocular lens implants 
will be included by early 1981. Additional 
standards are being discussed for electro- 
diagnostic instruments, visual aids, soft 
contact lenses, and over-the-counter 
spectacles for near reading. 

Without question, these documents, 
each developed during a span of several 
years and revised at least every five 
years, have a stabilizing and often benefi- 
cial effect on the quality of ophthalmic 
products. The standards organizations of 
many other technically advanced nations 
have issued documents concerning spec- 
tacles, trial cases, microscopes, geodetic 
devices, and a large range of optically 
implemented scientific equipment. West 
Germany, with its strong optical indus- 
try, has played a primary role since its 
reconstruction after World War II. The 
importance of international standards for 
nomenclature and scientific communica- 
tion has long been recognized informally 
and by professional organizations such as 
the International Council of Ophthalmol- 
ogy, which has defined visual standards 
for driving periodically since 1927. More 
recently, the International Perimetric 
Society established in 1974 with E. Aul- 
horn as president, with the National 
Academy of Sciences/National Research 
Council Committee on Vision, has pub- 
lished a large glossary and set of stan- 
dards for perimetric devices. German 
attention to detail has led the world in 
construction of classical indentation to- 
nometers, and the Goldmann standard of 
excellence by applanation devices. 

In 1946, the International Organization 
for Standardization, Geneva, Switzer- 
land, was created to facilitate internation- 
al terminology, measures, and market- 
ing. Its secretary-general is Olle Sturen. 
Technical committees have been estab- 
lished on anesthetic equipment, dentist- 
ry (Technical Committee 106), contra- 
ceptives, surgical implants (Technical 
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Committee 150), and many nonmedical 
fields. Technical Committee 170 on Sur- 
gical Instruments has been working 
under its chairman H. F. Kittel of Ger- 
many since its inaugural meeting in June 
1978. In 1960, the International Organi- 
zation for Standardization had approxi- 
mately 100 international agreements; 
there are now almost 4,000 standards 
covering more than 50,000 pages. The 
intergovernmental General Agreement 
on Tariffs and Trade, dating from 1947- 
1949, is the most commanding of all 
contracts bearing on the international use 
of products. This Agreement provides 
that all existing relevant international 
standards shall be used by the signatory 
governments. Before the widespread ac- 
ceptance of this Agreement, publications 
of the International Organization of Stan- 
dardization were issued as Recommenda- 
tions; subsequent publications were in- 
dexed as International Standards. The 
United States Congress, by its 1979 en- 
actment of Title IV of The Trade Agree- 
ment Act, further committed all federal 
agencies to observing appropriate inter- 
national standards. 

The International Organization for 
Standardization particularly affects oph- 
thalmologists and the ophthalmic indus- 
try through Technical Committee 172 on 
Optics and Optical Instruments. The 
initial meeting was organized by German 
leaders of the Deutsches Institut fur 
Normung, in May 1979 at Pforzheim, 
Germany, the heart of the German opti- 
cal industry and only a few kilometers 
from Oberkochen. Earlier committees 
included Technical Committee 42 on 
Photography, created in 1972 and by de- 
fault the only group that encompassed 
optics and ophthalmic instruments, and 
Technical Committee 94 on Personnel 
Protection, including Subcommittee 6 on 
Industrial Eye Wear. Technical Commit- 
tee 173 deals with visual aids. 

Germany, with a 25-person delegation 
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(by far the largest of all delegations), 
thoroughly prepared for the inaugural 
meetings. The Germans were helped 
significantly by Italian and Swiss col- 
leagues. The participating nations subdi- 
vided Technical Committee 172 into nine 
subcommittees. The nation chairing a 
subcommittee then used its own national 
standards as the base for further develop- 
ment. The initial subcommittees were 
Subcommittee 1 on Fundamental Stan- 
dards and Measures (Chairman, Dr. Wal- 
ter of Rodenstock), Subcommittee 2 on 
Materials for Optical Processing, Sub- 
committee 6 on Geodetic Instruments, 
Subcommittee 7 on Other Optical Instru- 
ments and Endoscopes, Subcommittee 8 
on Ophthalmic Optics (chaired by M. 
Galceran of France), and Subcommittee 9 
on Other Optical Systems. Germany 
chaired three subcommittees, France 
two, and the United Kingdom two. The 
participation of the United States was 
limited with only three members to cover 
all fields. Japan elected to delay because 
of distance and language difficulties. 

The Optical Manufacturers Association 
(Arlington, Virginia) recently recognized 
the reality of international standards and 
became the Administrator for the U.S. 
Technical Advisory Group to Technical 
Committee 172. In addition to taking on 
the complex clerical needs of this group, 
the Optical Manufacturers Association 
contributes $2,500 annually to support 
the American National Standards Insti- 
tute and, thus, the International Organi- 
zation for Standardization. 

The meetings of the International Or- 
ganization for Standardization have been 
carried on in an elegant and formal 
atmosphere with English and French as 
the only official languages. The leader of 
each national committee, or Technical 
Advisory Group as the United States 
group is called, is the only one authorized 
to speak for his country’s participants at 
the conference. An enormous amount of 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1981 


preliminary work is performed and refer- 
ence documents become the mainstays of 
most discussions and maneuvers. Meet- 
ings usually require three to four days 
with the first half-day devoted to proto- 
col, organization, and identification of 
tasks by subcommittees or by working 
groups. There are generally twice as 
many observer nations present as partici- 
pating nations. Canada is currently an 
observer. 

German standards are so high that 
products entering that nation are not 
marketed unless they conform to adopted 
standards. Thus, standards may serve as 
barriers, as well as improve quality. 
Complying with international standards 
will open many markets to the United 
States. 

The U.S. Technical Advisory Group to 
Technical Committee 172 consisted of 43 
members in September 1980. The chair- 
man is Donald B. Whitney, Director of 
Vision Correction Technology Research 
and Development for American Optical 
Corporation. The ophthalmologists are 
H. K. King, R. W. Ryan, M. A. Mainster, 
O. H. Dabezies, G. Waters, L. Gold- 
man, and A. H. Keeney. David A. 
LaMarre, replacing James O'Neil as 
chairman of the Z87 Committee for Occu- 
pational and Educational Eye and Face 
Protection, of the American National 
Standards Institute, represents both the 
National Society to Prevent Blindness 
and the American Optical Corporation. 
About 16 other members have been long- 
time participants in the Z80 Committee 
on Ophthalmic Standards and in the Z87 
Committee of the American National 
Standards Institute. 

Though some subcommittees have not 
yet convened, Subcommittee 8 on Oph- 
thalmic Optics held its inaugural meeting 
in Paris, May 19 to 21, 1980; M. Galceran 
of France was unanimously approved as 
chairman. This subcommittee deals with 
spectacle lenses, contact lenses (exclud- 
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ing bandage lenses), and prescription 
frames but not with plano industrial 
protective eyewear and plano sunglasses. 
Three working groups were established. 
Of the six nations represented, France 
had the largest delegation, 15 individ- 
uals: the United States had five dele- 
gates. However, the American National 
Standard Institute’s “Recommendations 
for Prescription Ophthalmic Lenses” 
(Standard Z80.1) was adopted in several 
parts (Progressive Power Lenses, and 
Major Reference Point vs Optical Cen- 


ter). The meeting was held at the head- 
<- -quarters of the Association Française de 
Normalisation, the French standards or- 
ganization comparable to the American 


National Standards Institute. The second 
meeting will be held in June 1981. 

The initial meeting of Subcommittee 7 
on Optical Instruments (including kera- 
tometers, focimeters, slit lamps, ophthal- 
moscopes, and endoscopes) chaired by 
H. Ganse was held September 24 to 26 in 
Pforzheim, Germany; that of Subcommit- 
tee 5 on Microscopes, October 7 to 9 in 
Pforzheim; and that of Subcommittee 6 
on Geodetic Devices, October 23 and 24. 
A lead document on all tonometers was 
introduced by the United Kingdom in the 
= summer of 1980. 

The small American delegations were 
greatly helped by the previously pub- 
lished standards of the American National 
Standards Institute. It was an advantage 
that large numbers of scientific defini- 
tions have been hammered out in the 
United States. Fundamental questions, 
however, plague the deliberations. One 
major controversy is the wavelength of 
light to be used in determining refractive 
powers. Although the sodium-D line 
(589.3 u), actually a double line, is well 
established in our country, Germany, 
France, and Italy have moved to the 


g  mercury-e line (546.07 p), and the United 
_. Kingdom and Japan use the helium-d line 


ee (587.6 pm). As recently as 1960 almost 
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every nation used the sodium-D, but 
Germany, Switzerland, and Italy shifted 
to the significantly shorter (and elegantly 
narrower band) wavelength in 1967. They 
were followed by France in 1975. Al- 
though the diopter is used in most 
countries, some European nations have 
selected the reciprocal meter (m7!) to 
express this unit. 

If the United States is to maintain its 
ophthalmic leadership, there must be 
scientific support for the tools of our 
trade. This nation produces millions of 
lenses, thousands of microscopes, count- 
less lasers, and ophthalmic protective 
devices every year. All physicians con- 
cerned with products, appliances, de- 
vices, implants, or even noninvasive diag- 
nostic instruments should support United 
States participation in the voluntary 
standard-setting process. Logical scientif- 
ic standards and an improved import- 
export balance can be secured if our 
ophthalmologists and ophthalmic organi- 
zations join fully in these efforts. 

ARTHUR H. KEENEY 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8/2 x 11-inch bond 


paper, with 1'/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Mitral Valve Prolapse Questioned 
Editor: 

In their article, “Retinal emboli in 
patients with mitral valve prolapse” (Am. 
J. Ophthalmol. 90:534, 1980), N. D. Cal- 
trider, A. R. Irvine, H. J. Kline, and A. 
Rosenblatt suggested that many patients 
with unexplained retinal arterial occlu- 
sive disease may have mitral valve pro- 
lapse with emboli to the eye. As a 
possible example they cite an article’ 
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published in THE JOURNAL in 1976 
that described a 34-year-old woman who 
had retinal arteriolitis with retinal vaso- 
occlusion and neovascularization. Stimu- 
lated by this article, we recalled this 
patient. She is now 40 years old and is 
still in excellent health. She no longer 
uses birth control pills. She recently 
described occasional episodes of blurring 
of vision in her right eye that last several 
hours. An ophthalmologic examination 
disclosed a visual acuity of 6/9 (20/30) in 
both eyes. Ophthalmoscopy showed that 
both optic disks were pale. The arterioles 
were attenuated and there was pigmen- 
tary mottling in the right macula. The 
periphery of both eyes, but particularly 
the right fundus, showed evidence of old 
retinal vaso-occlusion with large areas of 
capillary nonperfusion. There were no 
new areas of vascular closure. The neo- 
vascularization previously treated was 
not perfused. There was no evidence of 
active retinal arteriolitis. 

The patient was referred to cardiology 
for evaluation of possible mitral valve 
prolapse. Results of this examination, 
which included echocardiography, were 
normal. 

Although an occasional case of mitral 
valve prolapse may be missed by cardio- 
logic examination and echocardiography, 
it seems likely that our patient does not 
have mitral valve prolapse. The origin of 
her vascular disease, which seems inac- 
tive at present, remains uncertain. 

LEE M. JAMPOL 
Chicago, Illinois 
REFERENCES 
l. Jampol, L. M., Isenberg, S. J., and Goldberg, 


M. D.: Occlusive retinal arteriolitis with neovascu- 
larization. Am. J. Ophthalmol. 81:583, 1976. 


Flying and Intraocular Gas Bubbles 


Editor: 


In his letter, “Flying after vitreous 
injection’ (Am. J. Ophthalmol. 90:580, 
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1980), J. R. Brinkley, Jr., reported the 
occurrence of severe pain in a patient 
who traveled by commercial airplane 
after retinal surgery with placement of 
intraocular gas. Dr. Brinkley suggested 
that his case might be the first actual 
report of difficulty with intraocular gas 
bubble expansion during air travel. 

In 1976 Dr. E. W. D. Norton and P 
reported several cases of post-vitrectomy 
patients with intraocular gas who experi- 
enced severe ocular pain while flying 
home after vitreous surgery. One patient 
gave a vivid account of experiencing 
severe pain in his operated eye as the 
plane reached 36,000 feet at which point 
he lost all vision in the eye. The pilot was 
notified and brought the plane rapidly 
down to 12,000 feet where vision re- 
turned and the pain disappeared. 

Commercial planes typically fly with a 
cabin pressure equivalent to 7,000 feet. 
Simple mathematics shows that 1 cc of 
gas at sea level occupies 1.25 cc at 7,000 
feet. Commercial jets normally take 25 to 
30 minutes to reach cruising altitude. 
During this period of gradual decrease in 
cabin pressure, the tendency of the gas 
bubble to expand forces fluid from the 
eye through normal outflow channels. If 
the ascent is gradual, the bubble is not 
too large, and ocular outflow channels are 
competent, only a moderate increase in 
intraocular pressure should occur. 

For several years I have routinely per- 
mitted postoperative patients to fly when 
the remaining air or sulfahexafluoride 
bubble is one third of the volume of the 
vitreous cavity or less. I usually give 
them acetazolamide approximately two 
hours before flying. Additionally, I sug- 
gest that they assume a head-down posi- 
tion if pain occurs during the flight. No 
problems have occurred to date. 

Whether or not a given patient with gas 
in his eye will have difficulty during air 
travel depends not only on the size of the 
bubble but also on the facility of outflow. 
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Patients who have demonstrated postop- 
erative glaucoma during their hospital 
stay should be particularly cautious about 
air travel while large intraocular gas 
bubbles remain. 

Dr. Brinkley’s letter is valuable in 
re-emphasizing the importance of cau- 
tion. I cannot agree, however, with his 
statement that patients should not fly 
until all gas has disappeared from the 
eye, 

DwalIn FULLER, M.D. 
Dallas, Texas 


REFERENCES 
— |. Norton, E. W. D., and Fuller, D. G.: The use 


of intraocular sulfahexafluoride in vitrectomy. In 
~ Irvine, A. R., and O'Malley, C. (eds.): Advances in 


Vitreous Surgery. Springfield, Charles C Thomas, 
1976, pp. 535-342. 


Hereditary Fuchs’ Dystrophy 


Editor: 

I read with interest the article, “He- 
reditary Fuchs’ dystrophy” (Am. J. Oph- 
thalmol. 90:455, 1980) by P. Rosenblum, 
W. J. Stark, I. H. Maumenee, L. W. 
Hirst, and A. E. Maumenee. 

The authors claim that Fuchs’ dystro- 
phy is a true corneal dystrophy with 
autosomal dominant inheritance, yet are 


-unable to explain why there is a female- 
<- to-male ratio of approximately 7:1 among 
probands, Furthermore, a 3:1 predomi- 
~ nance of females was discovered in 79 
< cases of penetrating keratoplasty per- 


formed for phakic Fuchs’ dystrophy be- 
tween 1940 and 1978. The average age of 
the patients was 65.3 years. The authors 
conclude that Fuchs’ dystrophy, although 
inherited in an autosomal dominant fash- 
ion, is X-chromosome-dependent in its 
expressivity and more severe in females. 

The preponderance of females in this 
late-onset corneal dystrophy is probably 


<- the result of the longer life expectancy of 
=: women. Average life expectancy for men 

<in 1940 was only 60.8 years, whereas that 
= for women was 65.2 years. By 1977 the 
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discrepancy had increased still further: 
life expectancy for men was 69.3 years, 
whereas that for women was 77.1 years. 
It is unnecessary to postulate other X- 
chromosome-dependent differences in 
the incidence and course of Fuchs dys- 
trophy. 
LINAS A. SIDRYS, M.D. 
Gainesville, Florida 


Reply 
Editor: 

We set out to demonstrate that Fuchs 
endothelial dystrophy is an autosomal 
dominant disorder, with an inheritance 
pattern there would ordinarily produce 
an equal number of affected men and 
women without any difference in severi- 
ty. We obtained an indication that this 
mode of inheritance was applicable 
through pedigree analysis which showed 
male-to-male transmission, the hallmark 
of aitosomal dominant inheritance. 

We then postulated that the excess 
number of affected females, described by 
others and also seen in our sample, and 
the apparent increased severity of this 
dystrophy in women were caused by a 
bias of ascertainment. One evident bias is 
introduced by the longer average survival 
of women in the United States’ popula- 
tion, as suggested by Dr. Sidrys in his 
letter. Another source of bias may be an 
increased tendency for women to seek 
medical attention. 

We hoped to eliminate such biases 
from our study sample by examining 
first-degree relatives and by excluding 
the probands from the analysis. Within 
the sample thus defined there was no 
difference between the sexes in the num- 
ber of affected individuals, but we had too 
few cases classified by severity to confirm 
the presence of an X-chromosome- 
dependent difference in severity. In our 
sample, an age-adjusted comparison of 
severity between males and females did 
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demonstrate an observable but not statis- 
tically significant trend toward increased 
severity in females (P = .15, by the 
Mantel-Haenszel test). Our sample, how- 
ever, contains only eight males and 14 
females. 

Lastly, the female-to-male ratio of 3:1 
among patients in our study who re- 
quired surgery also suggests the possibili- 
ty of an X-chromosome-dependent differ- 
ence in severity, although data for that 
group of patients were not age-adjusted, 
and the differences may have been the 
result of longer female survival only. 

IRENE H. MAUMENEE, M.D. 
WALTER J. STARK, M.D. 
Baltimore, Maryland 


Dangers of Intravenously Administered 
Diazepam 


Editor: 


The recent article, “Cardiopulmonary 
arrest after retrobulbar block” (Am. J. 
Ophthalmol. 90:425, 1980), by R. M. 
Rosenblatt, D. R. May, and K. Barsou- 
mian, stimulated my interest as I hope it 
did that of other ophthalmologists. I dis- 
agree, however, with the authors’ con- 
clusions and would like to offer my 
own explanation of this “cardiopulmonary 
arrest.” 

When I was a resident, I saw many 
similar cardiac arrests produced by the 
intravenous injection of diazepam. Diaz- 
epam is a respiratory depressant and this 
patient responded exactly as predicted 
for an intravenous injection of diazepam. 
The only variation is that she responded 
to a low dose of 5 mg. This, however, is 
not unusual, especially for someone with 
her medical problems. Additionally, 
pressure on the globe exerted by a retro- 
bulbar injection can cause a vagal re- 
sponse, creating the indicated cardiac 
changes. According to this case report, 
this patient did not have a cardiac arrest 
at all because 15 seconds of asystole 
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cannot be considered a cardiac arrest. 
Her cardiac response was as predicted for 
a respiratory arrest in that she had tachy- 
cardia and increased blood pressure. Her 
heart apparently was strong and she 
sustained this cardiac effort without any 
permanent loss. Her respiratory arrest 
lasted as predicted for the metabolizing 
of diazepam and she responded with 
resumed respiratory effort in approxi- 
mately 30 minutes. 

I believe that many anesthesiologists 
have forgotten how dangerous diazepam 
can be when given intravenously. Respi- 
ratory arrests are most likely to occur 
when the anesthesiologist is working with 
the ophthalmologists on a standby basis 
because these patients are often old and 
have other medical problems. The au- 
thors were fortunate that this injection 
did not result in the patient’s death. 
When the patient's face is covered and 
diazepam is injected intravenously, the 
patient's quietness may be caused by a 
respiratory arrest rather than by the 
sedative effect of diazepam. This respira- 
tory arrest may be undetected until hy- 
poxia causes cardiac irregularities; by 
then, there may be brain damage. Be- 
cause the anesthesiologist normally con- 
trols the patient's airway, this problem 
does not occur except in local cases when 
the patient's face is covered. 

In addition to these problems, I dislike 
using intravenously administered diaze- 
pam in elderly patients who are excited or 
nervous about undergoing surgery. I 
have found that diazepam sometimes has 
an unpredictable or adverse effect on 
elderly patients when given intravenous- 
ly and sometimes makes the patients 
confused and more agitated. I have had 
so many problems with intravenously 
administered diazepam that I no longer 
request that an anesthesiologist stand by, 
I find the drug is given sometimes before 
I can say something to the anesthesiolo- 
gists. If I do have an anesthesiologist 
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stand by, I am very careful to request that 
diazepam not be used. 

W. B. OWEN EDELEN, M.D. 

Louisville, Kentucky 


Reply 
Editor: 

Dr. Edelen is quite correct in his 
observation that diazepam can induce 
respiratory depression and, possibly, a 
cardiopulmonary arrest. Interestingly, 
the scientific data to support this observa- 
tion have been lacking until recently. 
The elegant study by Jordan, Lehane, and 
Jones! has now confirmed the respiratory 
effects of diazepam. 

Notwithstanding this, Dr. Edelen’s 
explanation is most probably incorrect 
based upon the sequence of events we 
encountered. Although the patient was 
elderly, her response to intravenously 
administered diazepam was not accentu- 
ated. The diazepam was administered in 
several incremental injections during a 
five-minute period. At the time of the 
arrest the patient was awake and convers- 
ing with the surgeon. Thus, clinically 
significant diazepam-induced respiratory 
depression almost certainly was not a 
_ predisposing factor in the subsequent 


-cardiopulmonary arrest. Several other 
- factors also argue against Dr. Edelen’s 
explanation. Induction of general anes- 
thesia can be accomplished with diaze- 





pam but this requires a much larger dosage 
and the maintenance of anesthesia with 
diazepam alone is exceedingly difficult. 
Prolonged apnea and lack of response to 
painful stimuli would not be anticipated 
without the concomitant use of narcotics 
and muscle relaxants. Neither the cardiac 
instability nor the two hours of post- 
arrest hyerreflexia with diminished sen- 
sation can be accounted for by the ad- 


. ministration of diazepam. Although an 
... ocular-cardiac reflex would have oc- 
© > curred, it would not by itself explain the 
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noncardiac abnormalities. Lastly, the me- 
tabolizing of diazepam, despite Dr. Edel- 
man’s statement, is exceedingly slow, 
particularly in the elderly. 

Whether diazepam should be used in 
ophthalmic surgery depends on its advan- 
tages and disadvantages in each specific 
case. All-encompassing statements for- 
bidding its use display a nonscientific 
attitude on the part of the author. Be- 
cause one of us is an anesthesiologist 
(R.M.R.), we would like to know what 
alternative “superior” sedatives Dr. Ede- 
len uses in his practice rather than diaze- 
pam and how his patient’s safety is 
enhanced when he does not request 
anesthesia coverage in his local cases. 

RICHARD M. ROSENBLATT, M.D. 
DONALD R. May, M.D. 
Davis, California 
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Ocular Pathology Update. Edited by Don 
H. Nicholson. New York, Masson Pub- 
lishing USA, Inc., 1980. Hardcover, 
291 pages, index, 420 black and white 
figures. $55 


Every subspeciality in ophthalmology 
likes to appear at its best, and Dr. 
Nicholson is to be congratulated for hav- 
ing accomplished this task for ophthalmic 
pathology. In a mere 283 pages of text, 
the editor has managed to confect a 
discriminating sampler of clinical and 
pathologic research on practically every 
ocular and adnexal tissue and on a wide 
spectrum of diseases. His achievement is 
the result of having engaged an all-star 
cast of contributors, not the least success- 
ful of whom is the editor himself, who 
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supplied three outstanding chapters. The 
following topics are covered in a concise 
fashion with illustrations that have repro- 
duced well: Metabolic diseases, corneal 
dystrophies, the pathology and pathoge- 
netic mechanisms of the glaucomas, reti- 
nal vascular diseases, proliferative retinal 
membranes, senile macular degenera- 
tion, immunologic aspects of ocular and 
adnexal tumors, the intraocular melano- 
ma controversy (including diametrically 
opposed points of view), pathologic and 
metabolic advances in retinoblastoma, 
epibulbar tumors, and lacrimal gland 
lesions. What is most exciting about this 
book is that many of the chapters are 
original contributions; others are sum- 
maries of fields that have undergone 
rapid development, where the approach 
is fresh and one never fails to learn 
something new. As significant advances 
are increasingly dispersed within a pleth- 
ora of subspecialty journals, books of this 
type and quality that gather together in 
one place the important breakthroughs 
provide a welcome convenience and in- 
tellectual pleasure. 

FREDERICK A. JAKOBIEC 


On Writing, Reading and Dyslexia. By 
Arthur Linksz. New York, Grune and 
Stratton, Inc., 1973. Hardcover, 256 
pages, index, glossary, 24 black and 
white figures. $27.25. 


This book has come to my attention 
some seven years after it was published. 
A survey of THE JOURNAL for the appro- 
priate years did not locate a previous 
review. Because I found it a most clear 
and dispassionate account of the manage- 
ment of dyslexia and with the approval of 
the Editor, I am pleased to call the 
attention of the readers of THE JOURNAL 
to this monograph, even belatedly. 

I should point out that the book is 
addressed to the intelligent layman but 
there is an enormous amount of material 
that every ophthalmologist who sees chil- 
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dren with reading problems can learn. 
First of all, Dr. Linksz defines dyslexia in 
the broadest terms, that is, as all types of 
reading difficulties whether they are 
caused by specific hereditary dyslexia, 
associated with mental retardation, or 
simply the result of poor reading because 
of poor teaching. The latter group is the 
largest and the one with which Dr. 
Linksz is most concerned. The devil here 
is the “see-and-say” school of teaching of 
reading. Dr. Linksz points out that with 
this method a frequent response that one 
hears is “that’s a word I havent had.” 
This obviously limits the child to reading 
fewer words than he has heard and in 
effect has a negative influence on his 
reading ability. The answer to the prob- 
lem is phonics. If the child is taught to 
sound out syllables and to learn a few 
very simple rules such as “a silent E or an 
R changes the sound of the preceding 
vowel,” he can quickly learn to read very 
long words because he need only apply 
the rules to each syllable. The answer to 
most reading problems, then, is to teach 
reading by the old phonics method. 

The second point that Dr. Linksz 
makes is that writing should precede or at 
least accompany reading. Learning to 
write easily makes reading literally 
child’s play. Further, we live in a right- 
handed world and all writing, at least in 
the Indo-European languages, goes from 
left to right, and writing from left to right 
is much more easily done with the right 
hand. Therefore, although children need 
not be dissuaded from using their left 
hands for playing baseball or other 
games, gentle coercion may be required 
to make them write with their right hands 
(Dr. Linksz’s instructive pun). A certain 
number of psychologists are going to 
scream at this advice, but the author 
convinced me of the correctness of this 
position. 

Finally, although we all know that 
vision is the core of the sensory world, 
one of the volume’s appendices will also 
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convince you that it is the core of the 
motor world as well. Read the appendix 
to find out why the pyramidal tracts are 
crossed and read the entire book for a 
delightful experience. 

DAVID SHOCH 


Lecture Notes on Ophthalmology. By 
Patrick D. Trevor-Roper. Oxford, 
Blackwell Scientific Publications, 1980. 
Paperbound, 128 pages, preface, ap- 
pendix, index, 14 color figures, 76 black 
and white figures. $12.25 


This introduction to ophthalmology for 
o the medical student is skillfully pre- 
- sented with the engaging style of Trevor- 


ale Roper. The introduction, which briefly 


describes the anatomy and examination of 
the eye, is followed by two chapters on 
the eyelids, lacrimal apparatus, and orbit 
and then by a section on the painful red 
eye. This is followed by a section of 
gradual and sudden loss of sight in quiet 
eyes. Also included are chapters on inju- 
ries, refractive errors, squint and nystag- 
mus, the central mechanism of vision, 
and an appendix of questions and multi- 
ple-choice questions. 

Trevor-Roper s comments on multiple- 

choice questions are germane: 


First, words such as “always” and “never” rarely 


apply to the discipline of medicine, and such ques- 


= tions should arouse strong suspicion as to their 
validity. In contrast, almost anything “can” or “may” 
occur, Such key words may give the answer away, 
even when the student does not know the content of 
the question. 

Secondly, although blind guessing is to be discour- 
aged, “hunches” and “first impressions” are more 
often right than wrong. Re-appraisals commonly lead 
to errors. It may be valuable, therefore, to assess 
approximately how many marks you need to ensure a 
pass. If you are home and dry, then taking calculated 
risks is unnecessary. However, if you are struggling 
for marks, act on “hunches.” 

Such strategy forms the basis of sound examination 
technique. 


_ This is a most attractive series and 
provides a fine book to use in a sequence 
of six or eight lectures to medical stu- 
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dents. There are a variety of colored 
figures. The writing is exemplary and the 
topics well chosen. It may be highly 
recommended. 

FRANK W. NEWELL 


Adler’s Physiology of the Eye. Clinical 
Application, 7th ed. Edited by Robert 
A. Moses. St. Louis, C. V. Mosby Co., 
1981. Hardcover, 747 pages, index, 
biological index, 475 black and white 
figures. $41 


This is a worthy successor to previous 
editions. Dr. Moses has expanded this 
edition by asking 20 specialists in various 
fields to contribute. This has permitted 
the in-depth analysis of subjects not 
previously covered. Dr. Moses states in 
the preface that a multi-author work 
makes for redundancy, but what he does 
not say is that it also makes for uneven- 
ness in literary style and exposition. For 
the most part, the level is high. 

The chapters have been rearranged. 
They start with the physiology of the 
eyelids and then move to the lacrimal 
system and the cornea. The subject mat- 
ter includes the extraocular muscles, 
ocular circulation, aqueous, intraocular 
pressure, vitreous, lens, and accommoda- 
tion. The last 11 chapters are devoted to 
the physiology of the retina, the optic 
nerve, and the visual pathways. 

Mosby has done its usual splendid job, 
although the technical changes which 
have occurred in the printing industry 
are evident. 

The book is no longer a textbook, but 
has become a resource book. The bibliog- 
raphy of each chapter is extensive. One 
wonders whether the subtitle “Clinical 
Application” should not be dropped. 

The book is highly recommended. 

DANIEL SNYDACKER 


Perimetry. Principles, Technique, and 
Interpretation. By Carl Ellenberger, Jr. 
New York, Raven Press, 1980. Hard- 
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cover, 124 pages, references, index, 43 
black and white figures. $12 


This is a brief text on visual fields 
intended for those beginning the study of 
perimetry. Its objective is to provide 
residents in ophthalmology, neurology, 
and neurosurgery with sufficient informa- 
tion to diagnose clinical problems as well 
as to help them pass their board examina- 
tions. 

The first chapter deals with the princi- 
ples of perimetry. It begins with a review 
of the anatomy of the visual system. 
There is then a discussion of modern 
perimeters with emphasis placed on the 
Goldmann and Tübinger instruments. 
The chapter ends with a review of stimu- 
lus variables which influence the accura- 
cy of visual field examinations. 

The second chapter covers perimetric 
technique. It contains a discussion of 
confrontation testing followed by an ex- 
tensive review of projection perimetric 
methods. Both kinetic and static testing 
are discussed in detail. 

The third and final chapter covers the 
interpretation of visual fields. It starts 
with a review of visual field abnormalities 
caused by retinal lesions. Next, the au- 
thor discusses visual field defects caused 
by conduction disturbances along the 
visual pathway. This chapter is well or- 
ganized and contains much valuable in- 
formation. 

Perhaps a weakness of this text is its 
cursory treatment of tangent screen visu- 
al fields. In the offices of many ophthal- 
mologists, neurologists, and neurosur- 
geons, the only method available for 
testing visual fields is a tangent screen. 
Since the orientation of this book is 
toward nonophthalmologists as well as 
ophthalmologists, a more detailed discus- 
sion of this technique seems warranted. 

Many illustrations of various field de- 
fects are interspersed throughout the 
book. For those interested in further 
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reading, there are 121 references. This is 
a moderately priced, concise, and easy- 
to-read text. It is well organized, infor- 
mative, and can be recommended. 
WALTER M. JAY 


Corneal Surgery. Advanced Techniques in 
Ophthalmic Microsurgery. Volume 2. 
By Louis J. Girard. St. Louis, C. V. 
Mosby Co., 1980. Hardcover, 289 
pages, index, 164 color figures, 196 
black and white figures. $82.50 


About one year ago the indefatigable 
Louis Girard published Volume 1 in this 
series. That book was devoted primarily 
to cataract surgery via a pars plana inci- 
sion and fragmentation of the lens. In 
Volume 2 he has moved anteriorly to the 
cornea and devotes his not inconsiderable 
talents to the surgery of this organ. 
Although there is a small introductory 
chapter on the anatomy and physiology of 
the cornea and a fairly large section on 
the indications for corneal transplanta- 
tion, the major portion of this book is a 
“how-I-do-it” presentation and Dr. Gi- 
rard does it very well indeed. As before, 
the line drawings are excellent and there 
are a fair number of very good black and 
white photographs which was not true in 
the previous volume. There still are some 
that are out of focus and blurred but there 
is great improvement generally. Of inter- 
est are the stereoscopic photographs for 
which one uses a pair of +7 spheres that 
come with the book. In the previous 
volume the stereoscopic photographs 
were mounted in Viewmaster reels. The 
new method is obviously less expensive 
and, surprisingly, works just as well if 
one has good stereoscopic vision. An 
improvement would be the use of a 
device that allows for a change in the 
interpupillary distance. 

Dr. Girard has introduced an interest- 
ing variation by a concluding chapter 
devoted entirely to the results of the 


ee 
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various procedures he describes. Most of 
the results are his, collected over a 
lifetime of surgery on the cornea, but he 
also quotes other authors as well. If there 
is any criticism to be made, it is the fact 
that in most cases Dr. Girard reports the 
procedures and data of other people 
uncritically. This is probably reasonable 
in a compendium, but one would like to 
hear Dr. Girard’s views on the usefulness 
of such procedures as thermal kerato- 
plasty, epikeratoprothesis, and radial kera- 
totomy. In fairness it must be said that he 
does comment when the data are his own. 
Corneal surgery, like most other sur- 
gery, must be learned by doing, but it is 
not possible for any student to visit all the 
surgical centers of the United States and a 
book such as this is valuable because it 
presents the techniques and opinions of 

an excellent, experienced surgeon. 
DAVID SHOCH 


Current Ocular Therapy. By Frederick F. 
Fraunfelder and F. Hampton Roy. Phil- 
adelphia, W. B. Saunders Co., 1980. 
Hardcover, 647 pages, preface, index. 
$42.50 


This is an interesting volume that will 
be widely used. The editors have brought 
together some 380 experts who discuss 
some 400 different topics. The volume is 
divided into three parts: Part 1 deals with 
generalized disorders, Part 2 with the 
eyes and adnexa, and Part 3 is devoted to 
a roster of drugs. Most topics follow the 
same outline: an introductory statement 
defining the disease; therapy, systemic, 
supportive, surgical, and medical; ocular 
and periocular manifestations; precau- 
tions; comments; and references. 

The list of authors reads like a Who's 
Who of international ophthalmology. 
Their individual contributions are com- 
petently prepared. The editors have been 
remarkably successful in avoiding dupli- 
cations. The sole criticism relates to the 
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many references of secondary sources, 
such as Duke-Elder, Duane, and similar 
books, while many of the references to 
journals are not current. This is a minor 
objection. The book is first-class and I 
feel certain that those who use it will be 
looking for the latest in surgical and 
medical treatment and not for a review of 
the current medical literature. 

FRANK W. NEWELL 


SYMPOSIA 


Colour Vision Deficiencies. Volume V. Ed- 
ited by G. Verriest. Bristol, England, 
Adam Hilger, Ltd., 1980. Hardcover, 
450 pages, author index, subject index, 
195 black and white figures. $95 
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Acta Ophthalmologica 


THE ALTERATION AND ASYMMETRY OF CUP 
AND DISC DIAMETERS. Bengtsson, B. 
(Dept. Experimental Ophthalmol., 
Dalby Community Care Res. Ctr., 
Lund, Sweden). Acta Ophthalmol. 
58:726, 1980. 


Increases in cupping with time and differ- 
ences in cup size between the two eyes of one 
person were studied in a material derived 
from a general ophthalmic population survey, 
Cup and disc diameters were measured on 
fundus photographs. The effect of refraction 
on the magnification of the eye-camera Sys- 
tem was compensated for by the use ofa 
simple correcting factor. The dise diameter 
increased slowly but steadily with advancing 
years but the rim area remained unaffected 
and as a consequence the rim breadth dimin- 
ished. The increase in disc diameter and the 
decrease in rim breadth combined to cause a 
marked increase in cup diameter with aging. 
Side differences in cup diameter were strong- 
ly dependent on side differences in disc 
diameter. It appears that neither an enlarging 
cup nor a diminishing rim breadth should be 
considered pathognomonic of glaucomatous 
disease. (1 figure, 2 tables, 11 references)— 
David Shoch 


CORNEAL THICKNESS AND ENDOTHELIAL 
DAMAGE AFTER INTRAOCULAR LENS IM- 
PLANTATION. Olsen, T., and Eriksen, 
J. S. (Dept. Ophthalmol., Arhus Kom- 
munehospital, DK-8000 Arhus C, Den- 
mark). Acta Ophthalmol. 58:773, 1980. 


The corneal thickness and the specular 
appearance of the corneal endothelium are 
reported in 100 patients with unilateral intra- 
ocular lens implantation. Post-operative time 
ranged from one to 42 months. An average 
central endothelial cell loss of uncomplicated 
cases of 46%, range | to 83%, with no 
correlation with time after the operation was 
found. A significantly higher cell loss was 
found in cases with technical complications, 


shallow anterior chamber or increased intra- 
ocular pressure post-operatively. No correla- 
tion was found between the corneal thickness 
and the endothelial cell loss. Irrespective of 
the occurrence of surgical complications the 
presence of a guttate endothelium was found 
to be a major determinant of the corneal 
thickness increase and could be ascribed as a 
cause of persistent corneal swelling in six of 
twelve patients with elevated corneal thick- 
ness. The progression of guttate changes 
occurred independently of the cell loss. (5 
figures, 3 tables, 30 references)—Authors’ 
abstract 


American Journal of 


Roentgenology 
IMAGES OF THE OPTIC NERVE: 
ANATOMIC-CT CORRELATION. Unsöld, 


R., DeGroot, J., and Newton, T. H. 
(Dept. Anat., Univ. California, San 
Francisco, Calif. 94143). Am. J. Roent- 
genol. 135:767, 1980. 


The course of the intraorbital portion of the 
optic nerve, as demonstrated on anatomic 
sections in various planes, is correlated with 
the appearance of the nerve in computed 
tomographic images. The discrepancies do 
occur and these are due to the fact that the 
optic nerve has a sinuous course in both the 
horizontal and vertical planes. Therefore no 
thin axial or sagittal section can be entirely 
parallel to the nerve. Any section will trans. 
sect the optic nerve obliquely, leading to an 
apparent hypodensity or “thinning” of certain 
segments shown on computed tomography. 
The appearance of the course of the nerve on 
reformatted computed tomographic images 
depends on the plane of the original comput- 
ed tomographic section. Computed tomo- 
grams that are obtained with the eye in 
primary position do not allow reliable judg- 
ments regarding the course and size of the 
optic nerve. (11 figures, 5 references)—David 
Shoch 
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RADIATION DOSE ESTIMATE TO OCULAR 
LENS IN IRRADIATION FOR GLIOBLASTO- 
MA MULTIFORME. Shin, K. H., O’Brien, 
P., Geggie, P. H. S., Muller, P. J., 
and Arthur, K. (Dept. Rad. Oncol., 
Southern Alberta Cancer Ctr., 2104 
2nd St., S.W., Calgary, Alberta, Can. 
T2S 185). Am. J. Roentgenol. 135:860, 
1980. 

With the use of cobalt irradiation patients 
with glioblastoma multiforme have a better 
prognosis therefore they may live long 
enough to develop cataracts as a result of 
radiation. By using a model the authors were 
able to demonstrate that the lens received 
about 13% of the tumor dose when there was 
no special penumbra block of the eye and that 
this reduced to about 6% if such a block was 
used. Since somewhere between 5,500-6,000 
rad are usually given over a five to six week 
period this means that without protection the 
lens receives around 750 rad and about half of 
this if a block is used. Of a group of 158 
patients who had blocks there no cataracts 
were observed in the survivors at the end of 
three vears. (1 figure, 1 table, 5 references)— 
David Shoch 


Annals of Internal Medicine 


CYTOMEGALOVIRUS RETINITIS IN IMMU- 
NOSUPPRESSED HOSTS I. NATURAL HIS- 
TORY AND EFFECTS OF TREATMENT 
WITH ADENINE ARABINOSIDE. Pollard, 
R. B., Egbert, P. R., Gallagher, J. G., 
and Merigan, T. C. (Div. Infectious 
Diseases, Dept. Med., Stanford Univ. 
Med. Ctr., Stanford, Calif. 94305). 
Ann. Intern. Med. 93:655, 1980. 


Fourteen patients with cytomegalovirus 
retinitis were diagnosed by culture of cyto- 
megalovirus from urine or throat specimens, 
elevated complement fixation titers to cyto- 
megalovirus, and characteristic ophthalmo- 
scopic appearance. Ten of 11 had decreased 
cytomegalovirus-specific cell-mediated im- 
mune responses. Three of seven who received 
no specific therapy improved after decreasing 
dosages of immunosuppressive drugs. Seven 
patients with progressive disease despite 
minimal immunosuppressive therapy were 
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treated with adenine arabinoside at doses 
from 1 to 20 mg/kg of body weight per day. 
Daily dosages of 20 mg/kg in five patients 
were associated with decreased inflammatory 
activity and improvement of retinal lesions 
and quantitative decreases in urinary virus 
excretion. Adenine arabinoside may have 
some beneficial effects on selective patients 
with progressive cytomegalovirus retinitis, 
however, it should be pointed out that ade- 
nine arabinoside has significant gastrointesti- 
nal, hematologic, and neurologic side effects. 
(5 figures, 3 tables, 34 references)—David 
Shoch 


CYTOMEGALOVIRUS RETINITIS IN IMMU- 
NOSUPPRESSED HOSTS I]. OCULAR MANI- 
FESTATIONS. Egbert, P. R., Pollard, 
R. B., Gallagher, J. G., and Merigan, 
T. C. (Stanford Univ. Med. Ctr., Bos- 
well Bldg., Room A-227, Stanford, 
Calif. 94305). Ann. Intern. Med. 
93:664, 1980. 


The authors examined 21 eyes of 14 immu- 
nosuppressed patients in whom a diagnosis of 
cytomegalic virus retinitis was made. The 
post-mortem examination was then done on 
ten eyes from seven patients. At initial pres- 
entation, the retinitis was often asymptomatic 
and diagnosed during routine examination. 
The ophthalmoscopic picture was characteris- 
tic of cytomegalovirus; the early lesion was a 
small opaque, white granular area of retinal 
necrosis that spread in a centrifugal, brush- 
fire-like manner over one to eight months. 
Vessel sheathing and hemorrhages appeared 
as the disease progressed. In two patients 
new foci of retinitis developed remote from 
the original lesion. Four weeks to four months 
(average, ten weeks) elapsed from the most 
extensive disease to total resolution. Resolu- 
tion of active disease left a subtle retinal scar, 
and final visual acuity was reduced in one half 
the eyes. (10 figures, 3 tables, 12 referen- 
ces)—David Shoch 


Annals of Neurology 


LONG-TERM CEREBRAL EFFECTS OF 
SMALL DOSES OF X-IRRADIATION IN 
CHILDHOOD AS MANIFESTED IN ADULT 
VISUAL EVOKED RESPONSES. Yaar, L, 
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Ron, E., Modan, M., Peretz, H., and 
Modan, B. (Med. Neurol. Branch, 
Natl. Inst. Health, Bethesda, Md. 
20205). Ann. Neurol. 8:261, 1980. 


In Israel between the years 1949 and 1960, 
approximately 20,000 children ranging from 
one to 15 years of age were irradiated for 
eradication of tinea capitis. Radiation to the 
cerebral hemispheres ranged up to 140 rads. 
Of those treated, now adults, 44 patients were 
chosen for analysis of their visual evoked 
responses. A control group of 57 subjects 
similar in age and ethnic origin was chosen. 
The analyses detected significant differences 
between the visual evoked response averages 
in study subjects compared with controls. 
These differences may reflect delayed, proba- 
bly permanent functional damage to the cen- 
tral nervous system caused by small doses of 
x-radiation to immature normal human brain. 
The left hemispheres appeared to be more 
involved, consistent with the fact that these 
children received, on the average, more 
x-radiation to the left side of the brain, as was 
shown in simulated phantom models. This 
disparity is reflected in a greater degree of 
difference between the left visual evoked 
responses of the irradiated versus control 
group. The major differences between the 
visual evoked responses occurred in the first 
part of the secondary response and suggest 
possible subcortical involvement. The results 
strengthen previous evidence of potential 
hazards of x-radiation in children. (3 figures, | 
table, 46 references)-——David Shoch 





Archives of Ophthalmology 


CONJUNCTIVAL HYPEREMIA AND CORNEAL 
INFILTRATES WITH CHEMICALLY DISIN- 
FECTED SOFT CONTACT LENSES. Mondi- 
no, B. J., and Groden, L. J. (Dept. 
Ophthalmol., Eye and Ear Hosp., 230 
Lothrop St., Pittsburgh, PA 15213). 
Arch. Ophthalmol. 98:1767, 1980. 
Three patients wearing soft contact lenses 

for cosmetic purposes developed conjunctival 

hyperemia and anterior stromal infiltrates of 
the cornea. All microbiologic tests were nega- 
tive and occlusive patch tests showed positive 
delayed hypersensitivity reactions and occlu- 
sive patch disinfectants in all three patients. 
Further patch tests with thimerosal suggested 
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that this preservative was responsible for the 
reactions. (2 figures, 12 references)—David 
Shoch 


ACQUIRED ORBITAL RETRACTION SYN- 
DROME. Osher, R. H., Schatz, N, Jig 
Duane, T. D. (Bascom Palmer Eye 
Inst., 900 NW 17th St., Miami, FI. 
33152). Arch. Ophthalmol. 98:1798, 
1980. 


Four patients with infiltrative orbital dis- 
ease involving an extraocular muscle demon- 
strated a characteristic retraction-motility 
pattern. The cardinal feature was retraction of 
the globe on attempted gaze opposite the field 
of action of the involved muscle. Variable eye 
movement limitation was present in the field 
of action and opposite to the field of action of 
the involved muscle. When motility was 
restricted, the forced-duction test was posi- 
tive. Modest proptosis and episcleral vascular 
congestion over the extraocular muscle inser- 
tion were associated physical findings. 
Dysthyroid eve disease, inflammatory myosi- 
tis, and neoplasms are among the infiltrative 
myopathies that may produce an acquired 
orbital retraction syndrome. (10 figures, 14 
references)—Authors’ abstract 


POLYVINYL ALCOHOL AS A PROTECTIVE 
COATING ON INTRAOCULAR LENSES. 
Olson, R. J., Kolodner, H., Morgan, 
K. S., Escapini, H., Sevel, D., and 
Kaufman, H. E. (Div. Ophthalmol.. 
Univ. Utah School of Med., 50 N. 
Medical Dr., Salt Lake City, Ut 84132). 
Arch. Ophthalmol. 98:1840, 1980. 


Sixty-eight intraocular lenses were implant- 
ed in cats to compare the efficacy of a new 
polyvinyl alcohol coating in protecting the 
corneal endothelium from lens-cell contact 
damage. The mean endothelial density after 
implantation of the coated lens was signifi- 
cantly higher than the cell density in those 
eyes receiving the uncoated lens. Whole-eye 
histopathologic study disclosed no signs of 
inflammation or toxicity related to the coat- 
ing. Ten coated lenses were placed in bal- 
anced salt solution or perfused with balanced 
salt solution at 0.5 mL/min. The coating 
remained intact for 60 minutes, affording 
corneal endothelial protection for this period. 
In a rabbit anterior chamber toxicity study, 
using balanced salt solution as a control, no 
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differences in reaction in the anterior cham- 
ber or intraocular pressure were noted. (1 
figure, 4 tables, 11 references)}—Authors 
abstract 


British Journal of 
Ophthalmology 
MANAGEMENT OF OPTIC NERVE GLIOMAS. 
Wright, J. E., McDonald, W. I., and 
Call, N. B. (Orbital Clin., Moorfields 
Eye Hosp., City Road, London ECIV 
2PD). Br. J. Ophthalmol. 64:545, 1980. 


Seventeen patients thought to have orbital 
optic nerve gliomas when first seen have been 
reviewed after up to 12 years. Enlargement of 
the optic canal was present in 15 of the 16 
patients examined, but this finding was unre- 
liable as an indicator of the posterior extent of 
the tumor. Nine patients had a stable course 
with little change over a period of up to eight 
years; there was optic atrophy in all and 
neurofibromatosis was relatively common 
(7/9), Eight patients showed progressive en- 
largement of the tumor; six had swollen discs, 
and the incidence of neurofibromatosis was 
relatively low (3/8). The optic nerve was 
excised in seven of the latter group. Biopsies 
of the optic nerve taken from the region of 
maximal enlargement were difficult to inter- 
pret and unhelpful in planning management. 
Radical surgery should be reserved for the 
minority of patients in whom there is progres- 


sively enlarging tumor without evidence of 


chiasmal involvement. (2 figures, 4 tables, 19 
references)—Authors abstract 


PRIMARY OPTIC NERVE MENINGIOMA. 
Wright, J. E., Call, N. B., and Liari- 
cos, S. (Orbital Clin., Moorfields Eye 
Hosp., City Road, London ECIV 
2PD). Br. J. Ophthalmol. 64:553, 1980. 


Twenty-seven patients with a meningioma 
arising from within the optic nerve sheath 
have been seen during the past 12 years of 
whom 21 were women, the majority aged 
39-64 years. The men were younger, all 
except one being between 20 and 41 years 
when first seen. There were no patients 
younger than 20 vears. Twenty-two patients 
had noticed a deterioration in vision as their 
initial symptom. The optic nerve head was 


ABSTRACTS 


289 


abnormal in all patients; 14 were swollen and 
13 atrophic and flat. Neurofibromatosis was 
not seen in any patients in this group. Treat- 
ment was essentially surgical. (3 figures, 1 
table, 11 references)—E. Lee Stock 


Canadian Journal of 
Neurological Sciences 


GIANT AXONAL NEUROPATHY: VISUAL AND 
OCULOMOTOR DEFICITS. Kirkham, 
T. H., Guitton, D., and Coupland, 
S. G. (Montreal Neurol. Hosp., Neuro- 
Ophthalmol. Dept., Room 201, 3801 
University St., Montreal, Quebec H3A 
2B4). Can. J. Neurol. Sci. 7:177, 1980. 


Giant axonal neuropathy, a generalized 
disorder of neurofilaments, presents as a 
chronic, progressive peripheral neuropathy 
in childhood. Evidence for central nervous 
system involvement is demonstrated in this 
study of four male patients with giant axonal 
neuropathy who had defective visual function 
and abnormal ocular motility. The visual 
system was studied by electroretinography, 
which showed normal retinal function, and by 
visual evoked potentials, which showed dis- 
ease of both optic nerves and retrochiasmal 
visual pathways. The ocular motility disorder, 
studied by electrooculography, comprised 
defective pursuit, inability to maintain eccen- 
tric gaze with gaze paretic and rebound 
nystagmus, abnormal optokinetic responses 
and failure of suppression of the vestibulo- 
ocular reflex by fixation. These findings sug- 
gested involvement by giant axonal neuropa- 
thy of the cerebellar and brain stem pathways 
important in the control of ocular motility. (8 
figures, 3 tables, 37 references)—Authors’ 
abstract 


Journal of Clinical 
Investigation 
GYRATE ATROPHY OF THE CHOROID AND 
RETINA WITH HYPERORNITHINEMIA: DE- 
FICIENT FORMATION OF GUANIDINOACE- 
TIC ACID FROM ARGININE. Sipilä, L, 
Simell, O., Arjomaa, P. (Children’s 
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Hosp., Univ. Helsinki, Helsinki, Fin- 
land). J. Clin. Invest. 66:684, 1980. 


Patients with gyrate atrophy of the choroid 
and retina have 10- to 20-fold increased 
ornithine concentrations in body fluids and 
significantly reduced activity of ornithine 
aminotransferase in lymphocytes and cul- 
tured fibroblasts. The authors administered 
intravenous arginine to six patients and six 
controls to study in vivo inhibition by high 
ornithine concentrations of arginine-glycine 
transamidinase, the rate-limiting enzyme in 
creatine synthesis. Serum arginine concentra- 
tion curves after administration were similar 
for the two groups. The increment in serum 
ornithine was more than three times as great 
in patients as in controls. There was also 
diminished excretion of guanidinoacetate and 
creatine excretion in the effected group. The 
authors conclude that in gyrate atrophy for- 
mation of guanidinoacetate and creatine is 
inhibited at the transamidination step by high 
concentrations of ornithine. Deficiency of the 
high-energy phosphates may underlie the 
pathogenesis of the eye and muscle atrophies. 
(3 figures, 1 table, 13 references)—David 
Shoch 


Journal Francais 
d Ophtalmologie 
RETROBULBAR INJECTION OF CHLOR- 
PROMAZINE IN THE ABSOLUTE GLAUCO- 
MA. (French) Fiore, C., Lupidi, G., and 
Santoni, G. (Clinique Univ. d’Ophthal- 
mology, Policlinico Monteluce, 06100 
Perugia, Italy). J. Fr. Ophthalmol. 
3:397, 1980. 


The authors used retrobulbar chlorproma- 
zine as an alternative to alcohol in the treat- 
ment of absolute glaucoma. One milliliter of 
procaine was given retrobulbarly followed by 
1 ml (25 mg) of chlorpromazine using the 
same needle. They treated 63 eyes and had 
complete relief of pain in 71%. There were 
18% failures which required enucleation. The 
only complication was one case of ptosis 
which resolved subsequently. There were no 
retrobulbar hemorrhages, keratitis, entropion 
or permanent ptosis. The authors conclude 
that chlorpromazine gives a better effect with 
fewer complications than retrobulbar alcohol. 
(1 table, 6 references)—E. Lee Stock 
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Lancet 

EFFECTS OF PRESCHOOL SCREENING FOR 
VISION AND HEARING ON PREVALENCE 
OF VISION AND HEARING PROBLEMS 6—12 
MONTHS LATER. Feldman, W., Sackett, 
B., Milner, R. A., Gilbert, S. (Dept. 
Pediatr., McMaster Univ. Med. Ctr., 
Hamilton, Ont. L8N 3Z5) Lancet 
2:1014, 1980. 


In order to determine whether children 
screened 6-12 months previously for vision 
and hearing had fewer vision and hearing 
problems than a non-screened cohort, a 
trained nurse-tester examined 763 screened 
and 743 non-screened kindergarten children 
matched for age, sex, and socio-economic 
status. The screened cohort had significantly 
fewer vision problems (10%) than the un- 
screened (15%). The difference for moderate- 
ly severe problems (visual activity 20/50 (6/15) 
or worse) was also significant. Fifty-eight 
percent more screened than unscreened chil- 
dren were wearing glasses. The screened 
cohort had more hearing problems (16.8%) 
than the non-screened group (14%), but the 
difference was not statistically significant. 
Preschool hearing screening, unlike vision 
screening, is not associated with improved 
end results. (1 figure, 2 tables, 11 referen- 
ces}—Authors’ abstract 


Neurology 

DIABETIC OCULOMOTOR PARESIS WITH 
PUPIL FIXED TO LIGHT. Gilmore, P. C., 
and Carlow, T. J. (Veterans Admin. 
Med. Ctr., Neuro-Ophthalmol. Sec. 
2100 Ridgecrest S.E., Albuquerque, 
N.M. 87108). Neurology 30:1229, 
1980. 


A 51-year-old man with a ten-year history of 
diabetes complained of double vision. He 
showed a rather typical right third nerve 
lesion except that the right pupil measured 
5 mm and did not react to a bright light. A 
space occupying lesion was under considera- 
tion but investigation of this diagnosis was 
delayed by the fact that the pupils reacted 
briskly upon convergence. In this case the 
light-near dissociation and diabetic ocular 
motor palsy combined to simulate a pupillary 
fixed third nerve disorder. It is important to 
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test the near pupil reflex to avoid invasive 
tests that a fixed pupil might suggest in third 
nerve palsies. (1 figure, 6 references)}— David 
Shoch 


Ophthalmologica 
COMPLICATIONS IN 1,000 CONSECUTIVE 
INTRACAPSULAR CATARACT EXTRAC- 
TIONS. Francois, J. and Verbraeken, H. 


(Ophthalmol. Clin., Univ. Ghent, 
Ghent). Ophthalmologica  180:121, 
1980. 


Four surgeons performed all the cases here 
described. The most significant operative 


< complications were capsule rupture in 6.5% 


and vitreous loss in 3%. The most significant 
postoperative complications were delay in 
wound closure in 2.7%, iritis in 2.9%, ocular 
hypertension in 3.4%. Late complications 
were Irvine-Gass syndrome in 2.8%, epitheli- 
al downgrowth in the anterior chamber in 
0.6% and retinal detachment in 2%. Alpha- 
chymotrypsin caused a temporary ocular 
hypertension in about one-fourth of the 
cases. If there was no pre-existing ocular 
pathology 90% of the cases achieved vision 
of 6/9 (20/30) or better. (11 tables, 3 refer- 
ences)—David Shoch 


THE EFFECT OF NATURAL AND ARTIFICIAL 
LIGHT VIA THE EYE ON THE HORMONAL 
AND METABOLIC BALANCE OF ANIMAL 
AND MAN. Hollwich, F., and Diekhues, 
B. (Antonienstrasse 1, D-8000 Mun- 
chen 40, Germany). Ophthalmologica 
180:188, 1980. 

Color change in the plaice and frog and the 
development of testes in the duck are induced 
by light stimuli via the eye. That these effects 
are due to action on the endocrine system is 
further suggested by the authors as a result of 
experiments in which they measured the 
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blood ACTH and cortisol levels in patients 
both permanently and temporarily blind. In 
both of these groups the levels were signifi- 
cantly lower than in normals and in those 
patients temporarily blinded by cataracts the 
levels rose after cataract extraction. A further 
study on healthy persons showed that if they 
worked in artificial light for long periods of 
time there were stress-like levels of ACTH 
and cortisol present in the blood. The authors 
feel that this may account for the agitated, 
mental and physical behavior of children who 
spend long days in artificial illumination with 
marked deviation from the normal spectral 
distribution of sunlight. They therefore sug- 
gest that the spectrum of artificial illumina- 
tion be similar to that in natural light. (15 
figures, 31 references)—David Shoch 





Radiology 

COMPUTED TOMOGRAPHY OF THE OPTIC 
CHIASM. Daniels, D. L., Haughton, 
V. M., Williams, A. L., Gager, W. E., 
and Berns, T. F. (Dept. Radiol., Mil- 
waukee County Med. Complex, 8700 
W. Wisconsin Ave., Milwaukee, Wisc. 
53226). Radiology 137:123, 1980. 


Using a CT/T 8800 scanner, axial and coro- 
nal images of the optic chiasm were obtained 
in a cadaver, 41 normal individuals, and six 
patients with symptoms of chiasmal glioma. 
The size and shape of each chiasm were 
determined. The normal chiasm appeared to 
be U- or boomerang-shaped in axial sections, 
and U- or dumbbell-shaped in coronal sec- 
tions. The average normal chiasm diameters 
were 1.8 cm (transverse) by 0.8 cm (antero- 
posterior) by 0.4 cm (vertical). The chiasm 
was globular and larger than 0.6 cm (vertical 
dimension) in all cases of chiasmal glioma. 
The abnormal chiasm can be distinguished 
accurately from the normal chiasm by com- 
puted tomography. (8 figures, 6 references)— 
Authors’ abstract 
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FRENCH SOCIETY OF OPHTHALMOLOGY 
CONGRESS 


The Congress of the French Society of Ophthal- 
mology will be held in Paris, May 10-14, 1981. For 
further information, write Secretariat, Société Fran- 
çaise d Ophtalmologie, 9, rue Mathurin-Régnier, 
7O015 Paris, France. 


SIXTH INTERNATIONAL CONGRESS OF 
NEUROGENETICS AND 
NEURO-OPHTHALMOLOGY 


The Sixth International Congress of Neurogenetics 
and Neuro-Ophthalmology will be held June 9-12, 
1981, in Zurich, Switzerland. For further informa- 
tion, write Prof. Dr. A. Huber, Stadelhoferstrasse 
42, CH-8001, Zurich, Switzerland. 


AMERICAN ASSOCIATION FOR 
PEDIATRIC OPHTHALMOLOGY AND 
STRABISMUS: SEVENTH ANNUAL 
MEETING 


The American Association for Pediatric Ophthal- 
mology and Strabismus will hold its seventh annual 
meeting, May 7-10, 1981, in Orlando, Florida. For 
further information, write Ms. Tricia Stevens, Coor- 
dinator, The American Association for Pediatric 
Ophthalmology and Strabismus, 5700 W. Grace St., 
Suite 109, Richmond, VA 23226. 


COLLEGE OF MEDICINE AND 
DENTISTRY OF NEW JERSEY AND EYE 
INSTITUTE OF NEW JERSEY: SIXTH 
INTRAOCULAR LENS COURSE 


The College of Medicine and Dentistry of New 
Jersey and the Eve Institute of New Jersey are 
sponsoring the Sixth Intraocular Lens Course, April 
4, 1981, in Newark, New Jersey. The fee is $75. For 
further information, write Ms. Sharon Dobrina, 
Medical Education/Ophthalmology, 15 5. Ninth St., 
Newark, NJ 07107. 
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WILMER INSTITUTE: DIAGNOSIS AND 
MANAGEMENT OF RETINAL VASCULAR 
AND MACULAR DISORDERS 


The Retinal Vascular Center of the Wilmer Insti- 
tute will celebrate its 11th anniversary with a course 
entitled “Diagnosis and Management of Retinal 
Vascular and Macular Disorders” at Big Sky, Mon- 
tana, July 12-17, 1981. For further information, write 
Big Sky Course Coordinator, 17 Turner, 720 Rutland 
Ave., Baltimore, MD 21205. 


COLLEGE OF MEDICINE OF THE 
PENNSYLVANIA STATE UNIVERSITY: 
PRACTICAL ASPECTS OF OFFICE 
NEURO-OPHTHALMOLOGY 


The College of Medicine of the Pennsylvania State 
University will sponsor a neuro-ophthalmology semi- 
nar on May 15, 1981. For further information, write 
Continuing Education, Dept. 4004, Milton S. Her- 
shey Medical Center, Hershey, PA 17033. 


SEVENTH COLBY POST-GRADUATE 
OPHTHALMOLOGY SEMINAR: INTERNAL 
INFLAMMATORY DISORDERS OF THE 
EYE 


Colby College, in conjunction with the Mid-Maine 
Medical Center, Waterville, Maine, will present its 
seventh annual post-graduate Ophthalmology Semi- 
nar Aug. 9-13, 1981. For further information, ‘write 
Dr. Kevin Hill, Special Programs, Colby College, 
Waterville, ME 04901. 


UNIVERSITY OF SOUTH CAROLINA: THE 
EYE IN FAMILY MEDICINE 


The University of South Carolina will present a 
continuing medical education program, The Eve in 
Family Medicine, April 25, 1981. The fee is $35. For 
further information, write Jeri McClain, Administra- 
tive Assistant, Office for Academic Affairs, USC 
School of Medicine, Columbia, SC 29208. 
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THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF 
MEDICINE: INDIRECT 
OPHTHALMOSCOPY AND PERIPHERAL 
RETINAL DISORDERS 


The Department of Ophthalmology and The Page 
and William Black Post-Graduate School of Medicine 
of the Mount Sinai School of Medicine announce a 
postgraduate course, Indirect Ophthalmoscopy and 
Peripheral Retinal Disorders, May 1 and 2, 1981, 
in New York, New York. For further information, 
write Director, The Page and William Black Post- 
Graduate School of Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
NY 10029. 
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YALE ALUMNI IN OPHTHALMOLOGY: 
ANNUAL EDUCATIONAL MEETING 


The Yale Alumni in Ophthalmology will hold their 
annual educational meeting June 5, 1981, in New 
Haven, Connecticut. For further information, write 
Yale Alumni in Ophthalmology, c/o David Silver- 
stone, M.D., Temple Medical Center, 60 Temple 
St, New Haven, CT 06510. 


FIGHT FOR SIGHT, INC.: 1980-1981 
AWARDS 
Fight for Sight, Inc., announced the following 


1980-1981 Grants-in-Aid, Emergency Awards, and 
Children’s Eye Clinic Awards: 


FIGHT FOR SIGHT, INC., AWARDS 










INVESTIGATOR AND INSTITUTION 


John H. Chen, Ph.D. 


New York University Dental Center 


New York, New York 


Darlene Dartt, Ph.D. 
Tufts University 
Boston, Massachusetts 


Katherine V. Fite, Ph. D. 
University of Massachusetts 


pe ~ Amherst, Massachusetts 


" Shao-Ling Fong, Ph.D. 
< Baylor College of Medicine 


-- Houston, Texas 


University of Ilinois 
Chicago, Illinois 

Juan Grunwald, M.D. 
Scheie Eye Institute 
Philadelphia, Pennsylvania 


Joann M. Hashimoto 


Massachusetts Eye & Ear Infirmary 


Boston, Massachusetts 


Bor-Shyue Hong, Ph.D. 
Texas Tech University 
Lubbock, Texas 


of a distinctive type of collagen 
in the cornea 


1980—1981 
GRANTS-IN-AID 
AMOUNT 

PROJECT TITLE AWARDED 

Molecular studies of opsin mRNA $8,500 
from eye retinas 

Role of caleium-dependent regulator 7,000 
protein in lacrimal gland 
secretion 

The origin of retinal dystrophy. 5,550 
An experimental analysis utilizing 
embryonic eye transplantation 

Vitamin A storage and metabolism in 6,300 
human eye 

Mucus secretory vesicles in nongoblet 3,600 
epithelial cells of the 
conjunctiva 

Laser doppler measurement of blood 8,000 
flow in the optic nerve 

Metabolic aspects of aqueous humor 3, 120 
outflow 

Structure, function and properties 5,000 
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INVESTIGATOR AND INSTITUTION 


Ronald Kalil, Ph.D. 
University of Wisconsin 
Madison, Wisconsin 


Ehud Kaplan, Ph.D. 
The Rockefeller University 
New York, New York 


Edward Kean, Ph.D. 


Case Western Reserve University 


Cleveland, Ohio 


M. Cristina Kenney, Ph. D.* 
University of California 
Davis, California 


Kenneth R. Kenyon, M.D.* 
Eye Research Institute 
Boston, Massachusetts 


Robert Knighton, Ph.D. 
Douglas Anderson, M.D. 
University of Miami 
Miami, Florida 


Michael S. Korey, M.D. 
Washington University 
St. Louis, Missouri 


David W. Meltzer, M.D. 
Washington University 
St. Louis, Missouri 


Joseph F. Metcalf, Ph.D. 
University of California 
Berkeley, California 


Richard Pino, Ph.D.* 
Louisiana State University . 
New Orleans, Louisiana 


Kathryn $. Pokorny, Ph.D. 


Mount Sinai School of Medicine 


New York, New York 


James M. Schaeffer, Ph.D. 
University of California 
La Jolla, California 





“Continuation Award 


Project TITLE 


Effects of esotropia and exotropia 
on the response properties of 
lateral geniculate neurons in the 
cat 


Input-output relationships in the 
monkey LGN 


Adsorptive endocytosis of macromolecules 
by the pigment epithelium, 
influence of terminal carbohydrates 
on the process 


Rabbit corneal endothelial cells 
in vitro. Possible relationship 
in pathological states 


Experimental xerophthalmia and 
keratomalacia in vitamin A 
deficiency 


Visual function in glaucoma 


Compliance with topical pilocarpine 
therapy 


Energy dispersive X-ray analysis 
of intraocular lenses 


Protection from experimental 
ocular herpetic keratitis by a 
heat-killed virus vaccine. 
Mechanism of the protective 
effect 


Permeability of rat choriocapillaris 
and Bruch’s membrane 


Fine structure and cytechemistry of 
the eye in senile macular 
degeneration 


Biochemical studies of retinal 
degeneration diseases 


FEBRUARY, 1981 


AMOUNT 
AWARDED 


$5,000 


3,000 


8,000 


8,900 


§,500 


3,000 


6,000 


8,000 
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INVESTIGATOR AND INSTITUTION 


David J. Schanzlin, M.D. 
University of Southern California 
Los Angeles, California 


Paul A. Sieving, M.D. 
University of Illinois 
Chicago, Illinois 


Gareth A. Tabor, Ph.D. 
Baylor College of Medicine 
Houston, Texas 


Vernon L, Towle, Ph. D. 
New England Medical Center Hospital 
Boston, Massachusetts 


Robert J. Ulshafer, Ph. D. 
Baylor College of Medicine 
Houston, Texas 


William Woodward, Ph.D. 
University of Oregon 
Portland, Oregon 


NEWS ITEMS 


PROJECT TITLE 


The histopathology of corneal 
neovascularization 


Human early receptor potential (ERP) 
studies of several hereditary 
retinal and choroidal diseases 


Melanin turnover in the mammalian 
retinal pigment epithelium 


Assessment of optic nerve damage 
from glaucoma and ocular hypertension 
using visually evoked 
potentials and contrast sensitivity 
thresholds 


The role of cyclic nucleotides in 
retinal metabolism and photoreceptor 
degeneration 


Morphologic and functional changes 
in yisual pathways induced by the 
neurotoxin kainic acid 


EMERGENCY AWARDS 


(Following June Review Meeting) 


Anthony M. Gawienowski, Ph.D. 
University of Massachusetts 
Amherst, Massachusetts 


S. Robert Hilfer, Ph. D. 


pe Temple University 


4 a Philadelphia, Pennsylvania 


Investigation of monoamine oxidase 
in eye tissue 


Early ocular development 


CLINICAL RESEARCH SERVICE PROJECTS 
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AMOUNT 
AWARDED 


$5,000 


7,000 


$3,000 


5,300 


Continuation awards to the Fight For Sight Children’s Eye Clinics to help defray the annual maintenance of 


these facilities. 


INSTITUTION 


Bascom Palmer Eye Institute 
University of Miami 
Miami, Florida 


Columbia-Presbyterian 
Medical Center 
New York, New York 


DIRECTOR OF CLINIC 


John T. Flynn, M.D. 


Howard M. Eggers, M.D. 


AMOUNT 


AWARDED 


$11,500 


22,424 
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AMOUNT 

INSTITUTION DIRECTOR OF CLINIC AWARDED 

Eye Institute of New Jersey Anthony R. Caputo, M.D. $25,000 

Newark, New Jersey 

Eye and Ear Hospital of Pittsburgh David A. Hiles, M.D. 13,624 

Pittsburgh, Pennsylvania 

The Wills Eye Hospital Joseph H. Calhoun, M.D. and 30,750 


Philadelphia, Pennsylvania Donelson R. Manley, M.D. 


Policy Statement on Copyright Transfer 
Ophthalmic Publishing Company 

In order to continue to provide the widest possible dissemination of scientific infor- 
mation in ophthalmology, the Ophthalmic Publishing Company, publishers of The 
AMERICAN JOURNAL OF OPHTHALMOLOGY, must obtain written transfer of copyright from 
every author. At the time of acceptance, a request for written transfer of copyright 
will be sent to the corresponding author of each article. The signed transfer must be 
returned to: 


Copyright Recorder 

Ophthalmic Publishing Company 
Tribune Tower, Suite 1415 

435 N. Michigan Ave. 

Chicago, IL 60611 


No article may be published in THE AMERICAN JOURNAL OF OPHTHALMOLOGY until the 
company has received this signed transfer agreement. 

In return for the transfer of rights, the Ophthalmic Publishing Company assumes 
responsibility for future reprinting of the article. As in the past, permission to reprint 
portions (text, tables, figures, and long quotations), or entire articles will be granted 
only with the approval of the authors. This approval must be obtained by whomever 
wishes to use the material. 

FRANK W. NEWELL, M.D. 
Editor-in-Chief 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
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VITRECTOMY WORKSHOP 


Emory University School of Medicine 
Department of Ophthalmology 
Features 
A Post-Graduate Seminar 


OCUTOME INSTRUMENTATION: 


Guest Faculty: : 
Ronald G. Michels. M.D., Baltimore, Marylin 


Travis A. Meredith, M.D.; Henry J. Kapla 
Frank C. Bell, M.D.; George O. Waring, M. 


Lectures will include anterior and posteriár ‘ në í dards anigepFoblen} 3, Actual clinical experience in a 


ee 
Ba Wy 
y 


i 
laboratory setting will be offered in Ocutomae, me Y T é age Ff 


This course is approved for 12 hours credif Gory Tol the Pi ysician’s Retognitio 
Association. 


Award of the American Medical 


Course Fees: 


Complete course, including laboratory and lectiire 
all course materials, luncheons and dinner j 
ENROLLMENT RESTRICTED TO FIRST 20 REGISTRANTS 
Lecture sessions only 
Unrestricted enrollment 


For further course and hotel information. please contact: 
Caurse Coordinators {404} 329-4271 
Department of Ophthalmology 
1339 Clifton Road, N.E. 

Atlanta, Georgia 30322 





ALBERT EINSTEIN COLLEGE OF MEDICINE 
MONTEFIORE HOSPITAL AND MEDICAL CENTER 


DEPARTMENT OF OPHTHALMOLOGY 
APRIL 3, 1981 


RECENT ADVANCES ae MANAGEMENT 
ALBERT EINSTEIN COLLEGE OF MEDICINE 
BRONX, NEW YORK 


This is a one day symposium created to give the practicing ophthalmologist an opportunity to learn the latest in glaucoma 
management, Attention will be focused upon medical therapy and the role of new drugs. surgical techniques and laser 
photocoagulation of the trabecular meshwork. The talks will be presented by leading authorities and will allow for a free 
exchange of ideas during panel discussions. 


FACULTY: Edward Palmer. M.D. 
Course Director 
Associate Clinical Professor 
Albert Einstein College of Medicine 
Montefiore Hospital & Medical Center 


SPEAKERS: Rajendra K. Bansal, M.D. Daniel Weiss, M.D. 
Department of Ophthalmology Associate Clinical Professor 
Instructor of Ophthalmology Albert Einstein College of Medicine 
Harkness Eye Institute Montefiore Hospital & Medical Center 
Columbia Presbyterian Hospital! Thom J. Zimmerman, M.D., Ph.D. 
Michael Kass, M.D. Professor of Ophthalmology 
Associate Professor of Ophthalmology Pharmacology & Experimenta! Therapeutics 
Washington University School of Medicine Louisiana State University College of Medicine 
M. Bruce Shields. M.D. Chairman, Department of Ophthalmology—Ochsner Clinic 


Associate Professor of Ophthaimology 
Duke University School of Medicine 


TUITION:  $60.00—Practicing physicians 
$30,.00-—~Residents, fellows, ophthalmic assistants (fee includes lunchecn and coffee breaks) 


poe 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


COME TO HISTORIC & BEAUTIFUL CHARLESTON IN THE SPRING— 
AND THE MOST EXCITING & CONTROVERSIAL MEETING EVER! 


15th ANNUAL OPHTHALMOLOGY CONFERENCE 


Sponsored by The Div. of Continuing Education 
and The Storm Eye institute of The Medical 
University of South Carolina 


April 24 & 25, 1981 


Mitis House Hotel 
Charleston, South Carolina 


GUEST FACULTY: 
G.D. Faulkner, M.D. (Honolulu) 
J.P. Gills, M.D. (New Port Richey, Fla.) 
R.M. Sinskey, M.D. (Santa Monica) 


Papers will also be presented by MUSC residents and attending staff. 
Tuition fee: $135.00 


AMA-PRA Category | Credits: 9 hrs. 
LCCME Credit: 9 hrs. 


Deadline for Registering: MARCH 2, 1981 


To request program or information, write or call: 


Mary Lynn West, Staff Asst. 
Dept. of Ophthalmology 
Medical University of S.C. 
171 Ashley Ave. 
Charleston, SC 29425 
Telephone: 803-792-2492 


“STATE OF THE SCIENCE IN EEG (1981)” 
SIXTEENTH ANNUAL COURSE IN 
CLINICAL ELECTROENCEPHALOGRAPHY 


Presented by the Continuing Education Committee 
of the American Electroencephalographic Society 


The nationally recognized, comprehensive Clinical EEG Course of the American EEG Society enters it sixteenth year 
and will be given on June 8-10, 1981, at the McCormick Inn in Chicago, Illinois in association with the 1981 meeting of the 
American EEG Society. The curriculum, faculty and emphasis of the Course are designed to present a state-of-the-art 
review of electro-diagnestic techniques as now relevant in aduit, pediatric and neonatal neurology, otoneurology, and 
neuro-ophthalmology. Emphasis will be placed on clinical evoked potential (visual, somatosensory, auditory) interpreta- 
tion, clinical EEG interpretation at the extremes of age, and polysomnography, as well as a thorough review of the cur- 
rent practice of clinical EEG in areas, such as the evaluation of epilepsies and encephalopathies, where its value is well 
established. The Course will be of value both to those registrants training in EEG or neurology as well as to those trained 
in EEG, given the recent rapid evolution of the field and its expansion with newer techniques. Record review (of reg- 
istrants’ own EEG and EP recordings) with individual faculty members, luncheon each day with faculty, 25 CME cate- 
gory | credits for the full three-day course, and an exceptionally comprehensive bound folder-textbook containing sum- 
maries of the lectures, bibliographies, background material and illustrations will all be included in the registra- 
tion fee for the Course. The Course faculty: 


Warren T. Blume, M.D., London, Ontario, Canada Peter Kellaway, A.M., Ph.D., Houston, Texas 

Richard P. Brenner, M.D., Albuquerque, New Mexico Donaid W. Klass, M.D., Rochester, Minnesota 
Gastone G. Celesia, M.D., Madison, Wisconsin Morton D. Low, M.D., Ph.D., Vancouver, B.C., Canada 
Keith H. Chiappa, M.D., Boston, Massachusetts Hans Lueders, M.D., Ph.D., Cleveland, Ohio 

Joan B. Cracco, M.D., Brooklyn, New York Omkar N. Markand, M.D., indianapolis, indiana 

John E. Desmedt, M.D., Brussels, Beigium Timothy A. Pedtey, M.D., New York, New York 

Robert J. Ellingson, Ph.D.. M.D., Omaha, Nebraska Terence W. Picton, M.D., Ph.D, Ottawa, Ontario, Canada 
Jerome Engel, dr, M.D., Ph.D., Los Angeles, California M. John Rowe, M.D., Long Beach, California 

Andrew J. Gabor, M.D., Davis, California Frank W. Sharbrough, M.D., Rochester, Minnesota 
Christian Guilleminautt, M.D., Palo Alto, California Arnold Starr, M.D., irvine, California 

Joan Hanley, R. EEG T., San Diego, California dames J. Stockard, M.D., Ph.D., San Diego, California 
Richard N. Harner, M.D., Philadelphia, Pennsylvania Barry R. Tharp, M.D., Pato Alto, California 


For information contact James J. Stockard, M.D., Course Chairman, Department of Neurosciences, University of California Medi- 
cal Center, La Jolla, California 92093. 
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A COMPREHENSIVE COURSE IN INTRAOCULAR 
LENSES AND PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D. 
Edwin Hill, M.D. Steven Shearing, M.D. 
Thomas Mazzocco, M.D. 


GUEST FACULTY 

Mr. Eric Arnott, Great Britain Richard Kratz, M.D., U.S.A. 
Robert Azar, M.D., U.S.A. Michael Lieppman, M.D., U.S.A. 
Michael Blumenthal, M.D., Tel Aviv James Little, M.D., U.S.A. 
Leo Bores, M.D., U.S.A. Richard Livernois, M.D., 
Leonard Christensen, M.D., U.S.A. William Maloney, M.D., 
Michael Colvard, M.D., U.S.A. Donald Praeger, M.D., 
Michael Garrison, M.D., U.S.A. Edgar Rainin, M.D., 
William Harris, M.D., U.S.A. Donald Serafano, M. 

William Vallotton, M. 


COURSE INCLUDES: 


10 or more live cases with Posterior Chamber Lenses (Sinskey, Shearing, Faulkner), the Mark VIII 
Choyce lenses and Binkhorst type lenses using Extracapsular and the latest modifications of the ‘‘Pha- 
coemulsification Techniques,” Terry Keratometer and Astigmatism and Myopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery using the “Phacoemulsifier,” Patient selection, Pre and 
Post-operative care, Post operative examinations, Intraocular lens calculation, Complications including 
removal and changing of lenses. 


Brainstorming with the Faculty 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


COURSE DATES 
March 19-21, 1981 « April 9-11, 1981 « June 4-6, 1981 
July 30-Aug. 1, 1981 * September 10-12, 1981 * October 15-17, 1981 * December 10-12, 1981 


Course Limited to 16 for Personalized Instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00. Cancellation Fee: $150.00 
Cavitron Approved 





Please detach and mail with tuition to: 
The Foundation For Ophthalmic Education 
2232 Santa Monica Boulevard, Santa Monica, California 90404 213-829-471 1 


Please send me further information. | am interested in the Course for: 
O March O April O June O July O September O October December 


Name 
Office Address 


Office Phone 
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SHEETS EYE FOUNDATION 
and 
TEMPLE UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY 
April 3-4, 1981 June 12-13, 1981 
WORKSHOP ON EXTRACAPSULAR SURGERY 
INTRAOCULAR LENSES AND 
SECONDARY IMPLANTATION 


COURSE WILL INCLUDE DIDACTIC SESSIONS FOLLOWED BY PRACTICAL ANIMAL 
SURGERY AND ARTIFICIAL EYE SURGERY IN THE LABORATORY USING MICRO- 
SCOPES. VARIOUS METHODS OF EXTRACAPSULAR SURGERY, CAPSULE FIXATED 
INTRAOCULAR LENSES, INCLUDING THE POPULAR POSTERIOR CHAMBER LENSES. 
SECONDARY IMPLANTATIONS WILL BE COVERED. 


16 CME CREDITS COURSE FEE $600.00 
FACULTY 

Dan Bruhl, M.D. Bobby Maddox, M.D. 

Bill Harris, M.D. John H. Sheets, M.D. 

Henry Hirschman, M.D. Robert Sinskey, M.D. 

Guy Knolle, M.D. Nalin Tolia, M.D. 


FOR REGISTRATION CONTACT: Mrs. Barbara Burge, (915) 367-7241 


neta tee reertertorra anaana eran n WRAY enh wether a aaa i hurr ghar 


Techniques of Extracapsular Cataract Surgery — 


INSTRUCTORS: > 

ORAM R. KLINE, JR., M.D.—Director of a Fellowship in Phaco-Emulsification 
and Intraocular Lenses for the past 6 years. 

SID L. GULLEDGE, M.D.—Feliow 


H. KELL YANG, M.D.— Ex-Fellow—Assistant Professor of Ophthalmology 
University of Missouri—Columbia, Mo. 
4 COURSES—EACH 3 DAYS LONG 
LIMITED TO 2 OPHTHALMOLOGISTS FOR EACH COURSE 


April 28th, 29th, 30th, 1981 
May 26th, 27th, 28th, 1981 
June 23rd, 24th, 25th, 1981 
July 2ist, 22nd, 23rd, 1981 


introductory Lectures, Live surgery—2 days 
Cooper Medical Center, Camden, N.J. Underwood-Memorial Hospital, Woodbury, N.J. 


Post-operative examination of 50 cases, 6 years to 1 day post-op 
Copeland, 2 & 4 Loop Binkhorst, Medallion, Platina, Choyce, 
Shearing, Simcoe, Sheets, Sinsky and Kratz 
(Experience: 1800 IOL Implantations) 


TUITION: NONE 
Only a sincere interest in intraocular lenses with a clinical 
practice of significant magnitude to utilize training 
CME Category 1 Credit 27 Hours 
INFORMATION & APPLICATION: 
Write: 104 W. Red Bank Avenue, Woodbury, N.J. 08096 
Attention: Mrs. G. Sheridan 
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FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., Program Chairman 
EXTENDED WEAR LENSES— Moderator; Frank B. Hoefle, M.D. 
Speakers: Joseph A. Baldone, M.D., Jorge N. Buxton, M.D., James J. Koverman, Miguel Refojo, D.Sc. 
THYROID OPHTHALMOPATHY-— Moderator: Hampson A. Sisler, M.D. 
Speakers: Robert Chase, M.D., William Cooper, M.D., Robert Day, M.D., Joseph Ogura, M.D., Robert 
Schimek, M.D., John T. Simonton, M.D., Stephen Trokel, M.D. 


GLAUCOMA— Moderator: James E. Burris, M.D. 
Speakers: Alfonse A. Cinotti, M.D., Max Forbes, M.D., G. Peter Halberg, M.D., Bernard Kronenberg, 
M.D., George Spaeth, M.D. 


INTRAOCULAR LENSES— Moderator: John R. ais M.D. 
pees: Leeds E. Katzen, M.D., Larry G. Leiske, M.D., Steven P. Shearing, M.D., John H. Sheets, 
D. 


AMA-CME Credits, Category 1:16 
Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 
Dinner Dance, Promenade Cafe, Rockefeller Center: $50.00 per person 


For registration and further information. please write: 
Jane Stark, Conference Registrar, 
New York Eye and Ear Infirmary, 
310 East Fourteenth Street, 
New York, New York, 10003 
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CATARACTS: SURGERY, COMPLICATIONS & APHAKIC CORRECTIONS 
A Symposium On the Options & Problems of Modern Cataract Surgery 


The Washington Hospital Center, Washington, D.C. 
April 10 & 11, 1981 « (Cherry Blossom Season) 


FACULTY 
Joel M. Engeistein, M.D., Program Director 

David Berler, M.D. John Moretti, M.D. Clifford Terry, M.D. 
J. Warren Blaker, Ph.D. Marshall Parks, M.D. Stephen Waltman, M.D. 
Stewart Fine, M.D. Harold |. Rodman, M.D. David Worthen, M.D. 
Jack Hartstein, M.D. C. William Simcoe, M.D. Lorenz Zimmerman, M.D. 
David Hiles, M.D. Casimir Swinger, M.D. 

SUBJECTS 


Optics of Aphakic Spectacles, Contact Lenses & Intraocular Lenses « Pediatric Cataracts & Aphakic 
Management « intracapsular vs. Extracapsular Cataract Extraction » Intraocular Lenses: Iris Fixation, An- 
terior & Posterior Chamber » Pathology Of Aphakic & Pseudophakic Complications « Contact Lenses: 
Hard, Soft & Extended Wear « Refractive Keratoplasty « Astigmatism: Avoidance & Correction « Surgical 
Complications: Glaucoma, Infection, Retinal Detachment, Vitreous Management, Corneal Edema « Cys- 
toid Macular Edema 
An AMA-CME 12 Hour Accredited Course 
Tuition: $200.00,Residents & Fellows: $100.00 
(with identification from their Department of Ophthalmology)— Includes Friday Luncheon & Cocktails 


REGISTRATION-Washington Hospital Center Cataract Symposium 
NaO e se 
Street Address: 
C a a O aa 
Please make checks payable to: W.H.C.—Cataract Symposium 


MAIL TO: Washington Hospital Center, Department of Ophthalmology 
110 Irving Street, N.W./Room 6B13, Washington, D.C. 20010 
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TORONTO, CANADA 


Sponsored by Ophthalmic Educational Seminars in cooperation with the 
Contact Lens Association of Ophthalmologists, inc. (USA) and Centennial College 


Four Seasons Yorkville Hotel in the fashionable Bloor- Yorkville area, Toronto 
Friday and Saturday, May ist and 2nd 1981 


Pius added Cataract and Intraocular Lens meeting Sunday, May 3rd, 1981 


OUTSTANDING INTERNATIONAL GUEST FACULTY: 


Maxwell K. Bochner Memorial Lecture: HERBERT KAUFMAN, M.D., NEW ORLEANS 
Overseas Visiting Lecturer: THOMAS SPRING, M.D., MELBOURNE, AUSTRALIA 


James Aquavella, M.D., Rochester, N.Y. 
Joseph Baldone, M.D., New Orleans, LA. 
Ronaid Barnet, M.D., Phoenix, AZ. 

Elliott Blaydes, M.D., Bluefield, WV. 
Henry Brent, M.D., Toronto, ONT. 

Albert Cheskes, M.D., Toronto, ONT. 
Oliver Dabezies, M.D., New Orleans, LA. 
William Dixon, M.D., Toronto, ONT. 
Gerald Feldman Ph.D., San Diego, CA. 
Ellis Gruber, M.D., Rochester, N.Y. 


G. Peter Halberg, M.D., New York, N.Y. 
Jack Hartstein, M.D., St. Louis, MO. 
Richard Keates, M.D., Columbus, OH. 
Kenneth Michaile, M.D., Philadelphia, PA. 
John vogn M.D., Kingston, ONT. 
Bernard Satt, M.D., Toronto, ONT. 
Joseph Soper, F.C.L.S.A., Houston, TX. 
Harold Stein, M.D., Toronto, ONT. 
Charles Titus, M.D., Rochester, N.Y. 
Sigmund Vaile, M.D., Toronto, ONT. 


This conference wili include the latest advances in contact lens technology, gas permeable lens, fitting 
and care systems for extended wear lenses, problem solving for both hard and soft contact lenses, 
orthokeratology, the management of high astigmatism and keratoconus with contact lenses and surgical 


alternatives for correcting myopia. 


Advanced registration fee for Contact Lens Conference May 1&2, 1981 


$150.00 


(Residents $50 


Added Cataract and Intraoclar Lens Update May 3, 1981 


$50.00 


This conference is approved for 11 hours AMA-CME credit, category | 


For information write: Dr. HAROLD STEIN, CHAIRMAN 


170 Bloor Street West « The Park Plaza Hotel • Toronto, Canada M5S 1T9 


Saturday June 20, 1981 
St. Mary’s Hospital in cooperation with the 
Canadian Implant Association 
The Queen Elizabeth Hotel 
Montreal Quebec Canada 
Lens Implant Complications 
Radial Keratotomy 
Surgery for Corneal 
stigmatism 
Guest speaker: 
Professor Svatosiav N. Fyodorov 


Speakers: 

Robert Azar, M.D. 

D. Boyaner, M.D. 

R. D. Binkhorst, M.D. 


David Hiles, M.D. 

Leeds Katzin, M.D. 
Steven Ostbaum, M.D. 
Casimir A. Swinger.M.D. 


Miles Galin, M.D. 
M. L. Kwitko, M.D. 


Registration Fee: $125.00 

Recent innovations in anterior segment surgery 
has led to intense interest in these modalities. 
The symposium is intended to bring together 
noted authorities in these new surgical fields to 
explore and evaluate their potential. Pediatric 
lens implantation, errors in lens power calcula- 
tion, treatment of excess astigmatism, surgical 
treatment of myopia, treatment and prevention of 
lens implant complications will all be discussed. 


For information write: 
Dr. Marvin L. Kwitko, Program Chairman 
5591 Cote des Neiges Road, Suite 1 
Montreal, Quebec, Canada. H3T 1Y8 
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The University of Southern California 


School of Medicine 
Presents a 


POSTGRADUATE COURSE 


DIAGNOSIS AND MANAGEMENT OF 
MACULAR 
AND RETINAL VASCULAR DISEASES 


GUEST FACULTY USC FACULTY 
Alan C. Bird, M.D., FRCS Kenneth R. Diddie, M.D. 
August F. Deutman, M.D. Zdenek Gregor, FRCS 
Ronald G. Michels, M.D. Richard R. Ober, M.D. 
Stephen J. Ryan, M.D. 


The course is oriented for the practicing clinician. 
The common, but leading, causes of visual loss, 
e.g., senile macular degeneration, diabetic re- 
tinopathy, etc., will be considered in detail as well 
as a wide range of fungus disorders. The clinicai 
presentations and diagnostic evaluations will be 
well illustrated with color photographs, fluorescein 
angiography, and other diagnostic tests. The prog- 
nosis of the natural course as well as the indica- 
tions for treatment will be discussed. The results, 
complications, and contraindications will be em- 
phasized. informality with free interchange will 
characterize the meeting. 


28 Category | AMA/CMA hours 
Tuition: $350.00 

For further information please contact: 
University of Southern California, 
School of Medicine, Postgraduate 
Division, 2025 Zonal Avenue, 

Los Angeles, CA 90033, 

Phone (213) 224-7051 


JUNE 20-27, 1981 
Mauna Kea Beach Hotel - Kamuela, Hawaii 
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THE RETINA RESEARCH FUND OF ST. MARY’S HOSPITAL AND MEDICAL CENTER, SAN FRANCISCO 
announces SPRING 1981 


RETINA WORKSHOPS 


YOSEMITE NATIONAL PARK CARMEL VALLEY 
Ahwahnee Lodge, March 26, 27, 28, 1981 & Quail Lodge, May 21, 22, 23, 1981 
Course Instructors: Enrollment: Limited to 40 at each workshop 
Howard Schatz, M.D. Course Time: 3 days, 4 hours each day 
Lawence J. Singerman, M.D. Credit: 12 hours, AMA and CMA, 
Richard E. Goldberg, M.D. Category 1 


Subject: Practical problems and recent advances in the diagnosis, management, and treatment of 
retinal, macular, and vitreous diseases. Real case studies and photographs will be utilized in a 
problem-solving workshop atmosphere. 


For information and brochure cal! 415/921-4860 or write: Medical Staff Secretary, 
St. Mary’s Hospital and Medical Center, 450 Stanyan, San Francisco, CA 94117 


APRIL 9th & 10th, 1981 
LENOX HILL HOSPITAL 
New York City 


THE RED EYE 
Diagnosis and Management 


This seminar will be devoted to a comprehensive overview of the diagnosis and management of 
the Red Eye resulting from external and intraocular infections and inflammations. A distinguished 
panel of experts will discuss the latest advances in the diagnosis, pathogenesis and treatment, 
emphasizing the practical aspects of management. Clinical case problems submitted by panelists 
and audience will be analyzed at each session. 


FACULTY: 
Jules L. Baum, M.D. Peter Laibson, M.D. 
Stuart |. Brown, M.D. Bruce Ostler, M.D. 
Robert S. Coles, M.D. Michael B. Starr, M.D. 
Richard K. Forster Frederick H. Theodore 


REGISTRATION FEE: $200.00 Residents: $75.00 
FOR INFORMATION WRITE: 


Lori Dioszeghy “This course is approved 
Department of Ophthalmology for 16 credit hours in 
Lenox Hill Hospital Category | towards the 
100 East 77th Street Physicians Recognition 


New York, New York 10021 Award of the A.M.A. 
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The University of Texas Medical School at Houston 
Department of Ophthalmology 


is conducting a two day accrediting seminar and workshop in 


OCULAR AND ORBITAL ULTRASONOGRAPHY 


Hermann Eye Center, Houston, Texas 
Thursday and Friday, March 5 and 6, 1981 






FACULTY 


Charles Garcia, M.D., Course Director 
University of Texas Medical School and M.D. Anderson Hospital and Tumor institute, Houston, Texas 


Richard D. Binkhorst, M.D. 


St. Vincent's Medical Center. New York, New York 


Richard Dallow, M.D. 


Harvard Medical School, Boston, Massachusetts 


Yale Fisher, M.D. 


Manhattan Eye, Ear and Throat Hospital, New York, New York 


Richard Lewis, M.D. 


Baylor College of Medicine, Houston, Texas 




















Stanley Handel, M.D. 


UT. Medical School at Houston, Houston, Texas 











Mary Smith 


Cornell University Medical School, New York, New York 







TOPICS 
Physics of Ultrasound è Contact Versus Immersion Scanning * Anterior Segrnent Pathology 
Ultrasound Measurement and IOL Power Calculations. Intraocular Tumors, Evaluation and Management 
Orbital Inflammation * Orbital Tumors + Vitreous and Retinal Pathology * Ocular Trauma and Foreign Bodies 
Ultrasonography and Computerized Axial Tomography in Orbital Disease 
Therapeutic Ultrasound © and Supporting Workshops 


FEE: $250.00 
Practicing Physicians 
$450.00 
Resident Physicians, Fellows, Ophthaimic Assistants (with letter of certification) 


INFORMATION, REGISTRATION, RESERVATIONS 
Contact Ms. Alice Warnock (713) 797-1777 ext. 328 
Hermann Eye Center, 7th floor, University of Texas Medical School, Houston, Texas 77030 
Approved for 14 credit hours Category | CME—Enroliment Limited 
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Sth ANNUAL OPHTHALMOLOGY 
CURRENT CONCEPTS SEMINAR ’81 
March 19-20, 1981 


The Sheraton Inn and Conference Center 
Madison, Wisconsin 


Presented by: 
University of Wisconsin School of 
Medicine 


Department of Ophthalmology 
and University of Wisconsin 


Continuing Medical Education 


The conference will encompass all aspects of 
ophthalmologic medicine, featuring extensive 
workshop sessions, plenary sessions, and 
discussions. 

Presentations will be made by the University 
of Wisconsin faculty and Joel Sugar, M.D., - 
Abraham Lincoln School of Medicine, University 
of Illinois. 

The program is accredited for 19 hours AMA 
Category | credit. 


For further information contact: 


Sarah Aslakson 
University of Wisconsin 
Department of Continuing Medical Education 
610 Walnut Street, Madison, WI 53706 
(608) 263-2856 











Practical Aspects of 
Office Neuro-Ophthalmology 


sponsored by The Pennsylvania State University 
College of Medicine » Division of Ophthalmology 
MAY 15, 1981 
Location: 
The Milton S. Hershey Medical Center 
Hershey, Pennsylvania 
Guest Faculty: 
H. Stanley Thompson, MD, University of lowa 
Joel Sacks, MD, University of Cincinnati 


The Pennsylvania State University College of 


Medicine » Division of Ophthalmology Faculty: 


Barton Hodes, MD 
Joel Weinstein, MD 
Joseph Sassani, MD 


Curriculum includes: 

Ocular signs and symptoms of cerebrovascular 
disease—diagnosis and management; Differential 
diagnosis of the swollen disk: Visual fleld screening: 
Neuro-ophthaimologic diagnosis in children. 


7 hours sd i Credit + Registration Fee: $95.00 
For further information, contact: 
Department 4004 - Continuing Education 
The Milton S. Hershey Medical Center 
Hershey, PA 17033 - (717) 534-6031 





THE DUKE 
ADVANCED VITREOUS SURGERY COURSE 
PART I: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgical techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. 


Ample time for exchange of experiences. 


All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY 
Thomas M. Aaberg. Milwaukee 
George W. Blankenship. Miami 
Steve Charles, Memphis 
Brooks W. McCuen, Durham 
Maurice B. Landers, Durham 
Robert Machemer, Durham 
Ronald Michels. Baltimore 


AMA Category | 


Applications To: 

Ms. Cathy E. Moore 

Duke University Eye Center 
P.O. Box 3802 

Durham, N.C. 27710 
Phone: 919-684-3891 


Registration Fee: $200. 
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THE DEPARTMENT OF OPHTHALMOLOGY AT 
THE UNIVERSITY OF IOWA 
SPONSORS AN INTERNATIONAL SYMPOSIUM 
ON STRABISMUS: 


PROBLEM SOLVING IN STRABISMUS 


Panel will be presented with common problems that are encountered in 
strabismus and will address themselves in short presentations to these 
questions. Panel discussions and questions from the audience will be 
included. 


in lowa City, lowa, September 17-19, 1981 
Course Coordinator: William E. Scott, M.D. 


Faculty to include: Drs. Apis (Mexico), Ciancia (Argentina), deDecker 
(Germany), Harcourt (England), Helveston (indiana), Jampolsky 
(California), Lang (Switzerland), McNeer (Virginia), Parks (Washington, 
D.C.), Pittar (Australia), Pratt-Johnson (Canada), Velez (Columbia). 
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Eye Research Institute of 


RETINA FOUNDATION 


Announces its 9th Annual Course in 


PRACTICAL ASPECTS OF PHOTOCOAGULATION 
April 9, 10, and 11, 1981 


The curriculum will encompass both the fundamental and practical aspects of xenon arc and argon laser 
photocoagulation and will consist of lecturers, clinical demonstrations, small seminars, and personal use 
of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of Photocoagulation on Ocular Tissue Clinical Results of Treatment 

Principles/Techniques of Photocoagulation Complications of Photocoagulation 

Fluorescein Angiography as Related Potential New Uses for Lasers 

to Photocoagulation Clinical Demonstrations 
Diseases Treated by Photocoaguiation 
FACULTY: 

Charles L. Schepens, M.D. Clement L. Trempe, M.D. Richard Simmons, M.D. 
J. Wallace McMeel, M.D. John J. Weiter, M.D. C. Davis Belcher, IH, M.D. 
H. MacKenzie Freeman, M.D. Oleg Pomerantzeff, Dip. Eng. Stephen R. Deppermann, M.D. 
Ronaid C. Pruett, M.D. Lloyd M. Alello, M.D. Thomas M. Richardson, M.D. 
Felipe |. Tolentino, M.D. Francois Delori, Ph.D. John V. Thomas, M.D. 


Tatsuo Hirose, M.D. 


REGISTRATION: 
(Limited Registration)—$300 
For registration and details—J. Wallace McMeel, M.D. 
100 Charles River Plaza, Boston, MA 02114 
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THE MEDICAL COLLEGE OF VIRGINIA 


Announces 
A Continuing Education Program on 


Program Director Robert S. Weinberg, M.D. 


GUEST FACULTY 
Stuart |. Brown, M.D. Kenneth R. Kenyon, M.D. 
University of Pittsburgh Harvard Medical School 
Pittsburgh, Pennsylvania Boston, Massachusetts 
Peter R. Laibson, M.D. David W. Vastine, M.D. 
Wills Eye Hospital Pacific Medical Center 
Philadeiphia, Pennsylvania San Francisco, California 


Lorenz E. Zimmerman, M.D. 
Armed Forces Institute of Pathology 
Washington, D.C. 


DATES: April 3-5, 1981 
LOCATION: Williamsburg Hospitality House, Williamsburg, Virginia 


REGISTRATION FEE: $250.00 
CREDIT: 15'2 Hours Category 1 CME Credit Approved 


For additional information, please call or write: 
Miss Davi Lang 
Continuing Medical Education 
Medicai College of Virginia 
Box 48, MCV Station 
Richmond, Virginia 23298 
(804) 786-0494 
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INTRAOCULAR MICROSURGERY 
COURSE AND WORKSHOP 






FELLOWSHIP 
in 


CHICAGO, ILLINOIS 
APRIL, 24, 25, 1981 


OCUTOME FRAGMATOME 


AMONG THE FACULTY 
Thomas Aaberg, M.D., Milwaukee 


Ronald Michels, M.D., Baltimore 
David Vastine, M.D., San Francisco 


COURSE DIRECTORS 
este antas, M.D., 
George Wyhinny, M.D., Chicago 


INSTRUCTIONAL METHODS 
Lectures/discussions, Anterior segment 
surgery, Pars plana surgery, Animal eye work- 
shop, Video tapes 

FOR INFORMATION CONTACT COURSE 
REGISTRAR 

Cindy Sandahl, RN 

2900 N, Lake Shore Dr. 

Manor Building Suite 400, 

Chicago, Illinois 60657 

Course Fee: $450 





ANTERIOR 
SEGMENT 








Accepting Applications 
for 1982, 1983 








Apply to: 
John H. Sheets Assoc., P.A. 
Route 1, Box 210 
Odessa, Texas 79763 
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FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. Hershey 
Medical Center invites applications for full 
time faculty positions in Ophthalmology at 
the Assistant Professor level. Candidates 
should have one or more years of fellow- 
ship training in cornea/external disease 
or vitreo-retinal disorders and surgery. 

Inquiries, along with a current curriculum 
vitae and bibliography should be sent to: 


Barton L. Hodes, M.D. 

Professor and Chief 

Division of Ophthalmology 
Pennsylvania State University 
Medical School 

Milton S. Hershey Medical Center 
Hershey, PA 17033 


The Pennsylvania State University is an 
equal opportunity employer. Application 
deadline is June 30, 1981. 


ASSOCIATE IN OCULAR 
VASCULAR DISORDERS 


The Ocular Vascular Service of the De- 
partment of Ophthalmology, University of 
lowa, College of Medicine, has an opening 
for an experienced ophthalmologist at the 
associate level. The candidate must have 
had a residency in ophthalmology, Boards 
in opthalmology or equivalent certification 
from abroad. Previous experience in sur- 
gical and animal experimental ocular 
vascular research desired. The salary 
would be negotiable. 

The University of lowa is an equal oppor- 
tunity and affirmative action employer. In- 
terested persons are invited to direct 
inquiries to: 


S. S. Hayreh, M.D., Ph.D. 
Department of Ophthalmology 
University Hospitals & Clinics 

lowa City, lowa 52242 
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Ophthalmology 


Position available July 1, 1981, for Chief 
of the Ophthalmology Service in a 217 
bed regional general teaching hospital 
in the Louisiana Charity Hospital sys- 
tem. A staff position and responsibili- 
ties at Ochsner Clinic accompanies the 
appointment. Responsibilities include 
staffing two eye residents from the 
Ochsner Clinic with a clinic volume of 
30 plus patients per day and a surgical 
volume of 5 or 6 cases per week. Sub- 
specialty consultations are available 
through Ochsner Clinic. The Hospital 
and Clinic are located in Houma, 
Louisiana, which is approximately a 45 
minute drive from New Orleans. Salary 
commensurate with training and ex- 
perience. Full insurance coverage and 
retirement benefits are provided. 


Contact: Thom J. Zimmerman, M.D., 
Ph.D. Chairman, Depart- 
ment of Ophthalmology, 
Ochsner Clinic, New 
Orleans, Louisiana 70121 






























— ANNOUNCEMENT — 
Bausch & Lomb SOFLENS Division 
External Disease Fellowship 

Stipend: $15,000.00 per year 

Number: 2 


Requirements: 


1) Curriculum vitae and bibliography 

2) Preceptor and site of fellowship 

3) Summary of proposed project 

4) Deadline for application is April 15, 1981 











Selection Committee: 


Walter Stark, M.D., Johns Hopkins University 
Denis M. O'Day, M.D., Vanderbilt University 
Edward L. Shaw, Phoenix, Arizona 











Contact: 


Walter Stark, M.D. 

Johns Hopkins University 
School of Medicine 

601 North Broadway 
Baltimore, Maryland 21205 







RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 

Rates 

30 words or Jess 
_...each additional word 


PEOPLE PRACTICES 


BORDER ADS 


tx 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 


$12.00 {each issue) 


4.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words}. 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close tst of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, tHinois 60611 





CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO. 


SALES RESPRESENTATIVE-INDEPENDENT: Wishes to represent 
ophthalmic lines, devices and related equipment. Has extensive 
knowledge of ophthalmic market in Southern California. Box 353 
AJO. 


FOR SALE: Smoothly running ophthalmology practice in Los Angeles 
suburb. Files. furnishings and some equipment included. introduce 
for 3 to 6 months. Physician re-locating. Box 361 AJO 


GENERAL OPHTHALMOLOGIST, 39, seeks more stimulating practice: 
more surgery, more pathology, progressive collegues. Board- 
certified. Will consider any area not isolated culturally. Box 388 
AJO. 


POSITIONS AVAILABLE 
Pennsyivania—Pocono Mt. vicinity. Busy lens implant surgeon 
needs either General Ophthaimologist with training in medical re- 
tina or a vitreo-retinal surgeon who would do some General 
Ophthalmology. $80,000 1st year. 717-288-7405. Box 389 AJO. 


SOUTHEASTERN NEW ENGLAND: For sale, well-established solo 
ophthalmological practice, excellent income. City of 50,000 plus, 
located close to Boston and Cape Cod. Office building available. 
Summer of 1981. Terms. Box 390 AJO. 


VITREO-RETINAL SURGEON: 30. married, completing prestigious. 
academic, university fellowship in NY, June 1981. Extensive expe- 
rience and expertise in diagnosis, xenon and argon laser 
phtocoagulation, fluorescein angiography, ultrasound, retinal de- 
tachment surgery and vitrectomy. Seeking practice, affiliation or 
association. Box 391 AJO. 


OPHTHALMOLOGIST, 30. Board-certitied, completing vitreo-retinal 
fellowship, desires partnership or single practice o paun in 
vitreo-retinal field. Seeking Midwest location. Available July 1981 
Box 392 AJO 


MEDICAL OPHTHALMOLOGIST: to join busy solo practice in ocean- 
side Massachusetts community. Flexible schedule. ideal for semi- 
retirement or leisure. Guarantee plus incentive. Contact im- 
mediately. Box 393 AJO. 


OPHTHALMOLOGIST: 29, finishing highly regarded university resi- 
dency in June 1981. Well-trained. Seeking practice opportunity in 
Los Angeles area. Box 397 AJO. 


OPHTHALMOLOGIST: 30. Top university residency, completing pre- 
stigious vitreoretinal fellowship June 1981. Private practice experi- 
ence. Flourescein, laser, ultrasound, microsurgical, vitrectomy ex- 
perience. All practice arrangements considered. California. North- 
east preferred. BOX 398 AJO. 


FOR SALE: Only eye practice in a new 500 bed hospital in Midwest 


city of 300,000. Am relocating to join friend in another state. 
Terms. Box 399 AJC. 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. send cur- 
riculum vitae, Box 403 AJO. 


OPHTHALMOLOGIST: Available July 1981. Completing excellent reti- 
na/vitreous fellowship. Extensive diagnostic and surgical experi- 
ence. Seeking group or solo practice. Willing to do combined reti- 
nal/general. Will consider all locations. Box 404 AJQ. 


WANTED: Copy of American Optical Hardy, Rand and Rittler 
Pseudoisochromatic Plates. Second Edition Preferred. Need for 
Research Project. Will buy or rent. State Edition, Condition. Price. 
Box 405 AJO. 


OPHTHALMOLOGIST: 30-years-old. married, completing vitreo- 
retinal fellowship, excellent university residency. Seeks general 
practice opportunity involving some retinal-vitreous work. All areas 
considered. Box 407 AJO 


OPHTHALMOLOGIST: 31. Seeking group practice beginning July, 
1981. University trained with fantastic cornea-external disease fel- 
lowship. Box 409 AJO 


OPHTHALMOLOGIST: Completing prestigious Boston residency July 
1981. Mature, hard-working, compassionate with extensive clini- 
cal, microsurgical and research experience. All practice ee 
ee Part time academic affiliation preferred. Box 


MEDICAL OPHTHAMOLOGIST WANTED: Full or part-time to join solo 
ophthalmologist in Florida. Central gulf coast resort community. 
ideal for semi-retirement. Personable, enjoy geriatric ophthalmol- 
ogy. Box 411 AJO 


OPHTHALMOLOGIST: 29, married, excellent university residency, 
currently doing prestigious neuro-ophthalmology fellowship. Avail- 
able July, 1981. Would like to do general and neuro-op, in a group 
setting. Box 412 AJO 


OPHTHALMOLOGIST WANTED: Los Angeles, Board-certified, fult- 
time position. Liberal guarantee against percentage of collections. 
Alternate weekends on call. Send CV. Box 413 AJO 


OPHTHALMOLOGIST: 34, Board certified, private practice experi- 
ence. Born in South and wants to stay there. Seek group or solo 
Shape ae schools and family atmosphere very important. 

OX 


WANTED, OPHTHALMIC PHOTOGRAPHER: Experience with fundus 
photography. fluorescein angiography and darkroom. In Chicago 
area. Salary per experience. Box 417 AJO 


PRACTICE for sale in S.W. coastal Florida. Established, grossing 
$220 ,000./year. Selling practice, office furnishings, and four lanes 
of ophthalmic equipment. Leaving for residency. Box 418 AJO 


OPHTHALMOLOGIST: 57, Board certified, FACS. Desires to do medi- 
cal ophthalmology in busy practice or group. Experienced in all 
Urea ane practice, contact lenses, etc. Warm climate only. 

Ox 4 i 


WANTED: Genera! ophthalmologist to join two young, established, 
board certified ophthalmologists in busy medical-surgical practice, 
associated with teaching Program. Near Chesapeake Bay and ocean 
beaches. Send CV and requirements. Box 420 AJO 


OPHTHALMOLOGY IN NEW ENGLAND: Growing practice in picture 
perfect coastal village for sale. First rate new equipment, records, 
etc. Will introduce. Terms very negotiable. Must sell. Box 421 AJO 


WANTED: Medical ophthalmologist in Southern California near re- 
tirement community. Box 422 AJO 


WANTED: Ophthalmology group in Connecticut is seeking well-trained 
Pediatric Ophthalmologist. Box 423 AJO 


WANTED: General Ophthalmologist to join group practice in Connecti- 
cut. Fellowship in Neuro-ophthalmology or Strabismus desirable 
but not essential. Box 424 AJO 


OPHTHALMOLOGIST, 33, married, personable. Completing excellent 
fellowship in ophthaimic plastic and reconstructive surgery, desires 
group practice or association, all areas considered. Available July, 

981. Box 425 AJO 


OPTOMETRIST: Seeks relocation with an ophthalmologist. Will do 
your refractions and contacts. 15 years experience in refractions, 
contacts and opticanry. Washington state, Oregon, California. Col- 
orado, Florida. Box 426 AJO 


WANTED: Antique ophthalmolo 
tique spectacles. Box 427 Ad 


instruments and books. Also an- 


OPHTHALMOLOGIST, SOUTHERN CONNECTICUT: Associate wanted 
for busy general Ophthalmology Private practice. One hour New 
pes City. High first year income with partnership option. Box 428 


ANTERIOR SEGMENT: 34, board-certified, experienced corneal sur- 
geon, IOL experience, desires stimulating opportunity in solo prac- 
tice or small group. Box 429 AJO 


ANTERIOR SEGMENT SURGEON: 30, completing corneal/external 
disease fellowship June 1981. Additional interests include contact 
lenses, low vision, computers. All areas considered. Box 430 AJO 


WANTED: Ophthalmologist to join busy Southern California three man 
general ophthalmology group practice. Specialty interest (Pediat- 
rics, plastic Surgery, etc.) preferred. Send curriculum vitae and 
requirements. Box 332 AJO 


OPHTHALMOLOGIST: 34, Board Certified, Fellowship in Retinal 
Surgery, 2 years solo practice, seeks solo, associate or partnership 
opportunity in Florida or Texas. Box 5362 Phone 25836 Managua, 
Nicaragua C.A. 


OPHTHALMOLOGISTS, SAUD! ARABIA: Board certified OPHTHAL- 
MOLOGISTS are needed for King Faisal University College of 
Medicine and Teaching Hospital in Saudi Arabia. Salaries are attrac- 
tive and negotiable: Benefits are excellent and include free fur- 
nished housing, airtickets each year to and from Saudi Arabia for 
family of four, overweight and educational allowances. Contracts 
are for one year and renewable. Language of instruction is English. 
Please send your curriculum vitae and names and addresses of 
three references to: Dr. Tawfig Tamimi, Dean, Faculty of Medicine, 
King Faisal University, c/o Saudi Arabian Educational Mission. 
2425 West Loop South, Houston, Texas 77027. Interviews in late 
1980 and early 1981. 


ANGIOGRAM PROCESSING: Expert ophthalmic photographers will 
process and print fluorescein films. Custom development for op- 
timum detail and contrast. Send film for FREE sample and technical 
rites AngioGraphics, Box 101, Newtonville, MA, 02160. (617) 
444-8738. 


BELROSE—buys and sells new and used ophthalmic instru- 
ments. Located 20 minutes North of the Loop. For Sale: 
Amsco Dynaclaves, Berkeley Tonometers, AQ Custom 
Chairs & Stands, B&L Greens Refractors, Sklar Tonometer 


Sterilizers, Aimark Perimeters, AO Custom Projector -0- 
Charts, Ophthalmic Bulbs, etc. Belrose Refracting Ate 
ment Compan 3911 W. North Ave. Chicago, ll. 60647 
(312)772-750 





PEDIATRIC OPHTHALMOLOGIST: Excelent full-time geographic 
academic position now open as Director of Pediatric Ophthalmol- 
ogy. Complete pediatric eye clinic in new Child Development Center 
with established referral and consult practice. Clinical and basic 
research opportunities. Academic appointment/salary commensu- 
rate with training and qualifications. Base salary plus augmentation 
and excellent benefits. Send CV to E.C. Ferguson, HI, MD, Profes- 
sor and Chairman, Department of se lag ae University of 
Texas Medical Branch, Galveston, Texas 77550. UTMB is an 
AA/Equal Opprotunity Employer. 


WANTED: Used Leica Camera back with or without motor drive. Must 
have the ring dovetail mount for a Zeiss fundus flash li. Contact 
Dave Goodman Ophthalmic Photographer, 15 Medical Drive, 
Amarillo, Texas 79106 or call (806) 355-9811. 


FOR SALE—OPHTHALMOLOGY PRACTICE. 30 miles East of Los 
Angeles. Surgically oriented. Gross for 1980 over $400K, Net 
$180K. anang opportun iy for $220K. Contact Professional 
Practice Sales at 714/832-0230. 


OPHTHALMOLOGY RESIDENT: Second year level available, must 
have satisfactorily completed a first year residency in Ophthalmol- 
ogy and eligible tor a medical license in Kentucky. Send inquiries: 
John Gamel, M.D. University of Louisville, 301 E. Muhammad Ali 
Bivd., Louisville, Ky. 40202. 


VITREORETINAL SPECIALIST, GLAUCOMA SPECIALIST, PEDIATRIC 
SPECIALIST: UAB/The Eye Foundation Hospital, Department of 
Ophthalmology is actively seeking specialists in glaucoma, vit- 
reoretinal surgery and pediatric Oar ooy. Applicants must 
have completed a one-year fellowship in their respective specialty. 
Background including publications, presentations and other 
academic achievements required, Contact Roswell R. Pfister, 
M.D., Combined Program in Ophthalmology, University of Ala- 
bama in Birmingham/The Eye Foundation Hospital at 205-934- 
2014. An Equal Opportunity/Affirmative Action Employer. 


HAWAII: Ophthalmologist, board eligible/certified to join 31 doctor 
multi-specialty group. Excellent benefits. Contact Administrator, 
oan Kuhio Highway, Lihue, Hi 95677. Phone (808) 245-4811 Ext. 


EQUIPMENT FOR SALE: Two complete rooms including AO Custom 
Chairs, Stands, Tillyer lens sets, phoropters. Haag Streit slit lamps 
and ophthalmometer. Associated accoutrements. (213) 908-2103. 


FOR SALE: Dioptron || Autorefractor—best offer. Humphrey Lens 
Analyzer—best offer. Both in mint condition, one year old, owner 
retiring. Dr. Shrum, 515-287-5865. 


GEOGRAPHIC FULL-TIME POSITION AVAILABLE 


The Department of Ophthalmology of Children’s Hospital National 
Medical Center invites applications for a full-time associate position in 
pediatric ophthalmology. 


Candidates should have completed one or more years of fellowship 
training in ophthalmic genetics. 


Qualified applicants should submit a copy of their current curriculum 
vitae prior to April 30, 1981 to: 


David S. Friendly, M.D. 
Chairman 

Department of Ophthalmology 
Children’s Hospital National 
Medical Center—Suite 4600 
111 Michigan Avenue, N.W. 
Washington, D.C. 20010 
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y Federal Law to investigational use 


í k. : igj i i i tral 
The Leiske Physioflex™ Style 10 patibility with ocular tissue. By This implant is available in diame 
& Anterior Chamber Lens is the pro- virtue of the design and method of lengths of 10.5mm, 11.0mm, 11.5mm, 


4 


® duct of long, consistent and careful manufacture, the smooth and round 12.0mm, 12.5mm, 13.0mm, 13 5mm 
= research by Surgidev Corporation. | PMMA loops insure stability, over a wide dioptric range, “10.0 d. | 
© reduce weight and eliminate large, through 27.0d.in 0.5mm increments’ 
S The Physioflex™ Style 10 Lens is bulky footplates, which can cause 

å flexible in dramatic contrast to rigid _iridectomy occlusion. For complete customer service 

æ Anterior Chamber Lenses. This information, ordering, or to contact 

S flexibility contributes greatly to The 6.0mm optic size eliminates your local sales representative, 

5 minimizing post-operative globe diplopia and edgeglare secondary please call: 1-800-235-5781/ 

% tenderness. to normal pupillary dilitation. The Calif: 1-805-965-1085 Collect 

è Physioflex™ Style 10 implant is ideal 

= The Leiske Physioflex™ Lens is for both primary and secondary -Jk 

© made of only one material, poly- implantations with either intracap- M ‘VC W, an D "7 / 

5 methylmethacrylate “PMMA” a sular or extracapsular cataract | 4 j N Ei J | Ji WY: 

S material with long history of com- extractions. A e e- AK. 
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NEW 
GENOPTIC 


gentamen suete USP 


The newest addition to our 
complete anti-infective line. 





Effective Safe 


» Broad spectrum of activity « Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
= As effective as the mixture of polymyxin B! 


neomycin, bacitracin and 
polymyxin B! 





Available in 5 ml solution and 3.5 gm ointment. 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 


AA 


react jent amicin sulfate U S P | Sterile Ophthalmic Solution — S 0 P* Sterile Ophthalmic Ointment Each ml 
tains gentam ) sulfate equivalent to 30 ma gentamicin 

DESCRIPTION: Gentamici Sulfate 1s a water-soluble antibiotic of the aminoglycoside group active against a wide 

riety of pathogenic qram-negative and gram-positive bacteria GENOPTIC Sterile Ophthalmic Solution is a sterile 


tron buriere It pp! inay p ruseintheeye Each ml MaE ff agent eid Ll 
tto3gun A aia Hum phosphate odium chloride. and dbenzalkonium 
ride as a prese ' GENOPTICS.0 P “Ophthalmic Ointment “a sterile intmer nt. each gram containing genta- 


micin sulfate reculvalent to 3.0 mg í in) ı bland base of white petrolatum. with methylpari IDE an ‘nd 
propylparaben as preservatives INDICATIONS GENOPTIC Sterile Ophthalmic Solution and Ointment are indicated in 


al treatment of infections of the external eye an ts adnexa Cau e sceptil ble bacteria = hinfec- 


tons embrace conjunctivitis keratitis sad keraio itis. corne ilcers. blepharitis and blepharocon- 

unctivitis, acute meibomianitis ind dacryor ystit CONTAAINOICAT ONS: GENOPTIC Serie Ophthalmic Solution an 

Ointment ari tients with known hypersensitivity to a the components WARNINGS: 

GENOPTIC Sterile Ophthalmic Solution : snotforinject t should never be injected subconjunctivally. nor should tt 

be directly introduced into the anterior chamber of the eve PRECAUTIONS: Prolonged use of topical antibiotics 

may give rise to overari wie N isceptible organisms. such as fungi. Should os occur. or if iritation or 

hypersensitivity to an cede. oh ith arug develops fiscontinue use of the preparation and instit tute appro- 

priate Peti with ih nea nealing, ADVERSE REACTIONS Transient irritation has 

beenre d with the oi GENOPTIC Sterile Ophthalmic Solution Occasional burning or stinging may occur with 

the use | GENOPTIC S.0P. ‘Sterile Ophthalmic Ointment. DOSAGE AND ADMINISTRATION: GENOPTIC Sterile Ophthalmic 

Sonun Instill one o1 two di ps into the affected eye every four hours In severe infections dosage may be 

ased to as much as two drops once every hou OW SUPP er aR Ophthalmic rele RA Apply a aa 

amount to the affected eye two to three times ı day H W SUPPLI N IC Sterile Ophthalmic olution | IS avall- 

Allergan Pharmaceuticals, Inc. able in 5 ml plastic dropper bottles Store away f' t GENOPTIC S.O.P" Sterile Ophthalmic Ointment is available 
Irvine, California 92713 n35qm tubes. Store away trom heat 
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opto Carpine 
pllocarpine HCI 








AVital Element In 
Glaucoma Therapv.. 





Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. Isopto® Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 


15m VW y v y v v Y hÁ hÁ v Vv 
0.25% 05% 1% 15% 2% 3% 4% 5% 6% 8% 10% 
30 ml A A À A A A 


Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml . 
basis, there is no significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


“This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.”’? 


References 
1. Data on file at Alcon Laboratories 
2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


Alcon 


DESCRIPTION A sterile ophthalmic solution. Each mi contains Active: Pilocarpine Hydrochlonde 0.25%, 0.5%, 1%, 15%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative 
Benzalkonium Chionde 0.01%. Vehicle. Hydroxypropy! Methyicellulose 0.5%. Inactive: Boric Acid, Sodium Chloride (present in 0.25%, 0.5%, and 1% only), Sodium Citrate, 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, and 10%), Citric Acid, Hydrochloric Acid and/or Sodiurn Hydroxide (to 
adjust pH in 0.25% and 0.5%), Purified Water. CONTRAINDICATIONS: When constriction is undesirable such as in acute iritis and in cases of hypersensitivity to any of the 
components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS. Slight ciliary spasm with temporary reduction in visual acuity and headaches. Contact allergy may 

occur with prolonged use. Sensitivity 1s infrequently observed. Retinal detachment has been reported. Lens opacities may occur with prolonged use Systemic reactions 

are rare. DOSAGE 2 drops in the eye(s) 3 to 4 times daily HOW SUPPLIED. 15m! and 30m! Drop-Tainer* dispensers 


The Oldest Name in Scleral Buckling 
Components is Brand New! 


aly 


Medical Instrument Research Associates, 
INc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity and innovation which has produced 
the standard, wider-diameter Anatomical 
Tire’; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge™, an implant developed C] Please send me the new IMEX catalog of 
to address the problems of the “fisnmouth”’ scleral buckling components. 
phenomenon. 


Name 


IMEX. The newest name in scleral buckling Adlets 
components from the oldest, most respec- ee State: 
ted manufacturer of scleral implants. Telephone—____ Zip 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Ave.. Waltham. Massachusetts 02154 
Telephone (617) 894-2200 © Telex 94-0533 AJO 


“ IMEX, Anatomical Tire and Wedge are trademarks of Medical 
Instrument Research Associates, Inc 
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red eye relief within 
the Comfort Zone 


hree key variables affect the degree of comfort—or lack of it—a 
patient enjoys in any ocular formulation: its measure of tonicity, pH, 
and viscosity. 


Degest 2: formulated for comfort 

lo insure soothing patient comfort, Barnes-Hind" formulated an ocular 
decongestant to fit within the center of this Comfort Zone: Degest 2 
s isotonic (0.85%- 095% NaCI equivalent); is lightly buffered for 
pptimum stability (0H 61- 6.3); and has a viscosity of 2--7cS. 


ith a lubricating base 
he Barnes-Hind Comfort vehicle actually helps prevent 
orneal drying, while prolonging drug contact time. 


or fast-acting, long-lasting relief 
Degest 2 contains naphazoline hydro- 
hloride, the superior, effective 
asoconstrictor, 


rom all types of minor 
pye irritation 

Moke, smog, swiMmMinNg, 
easonal allergies 


“Comfort Zone” 
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tion of key variable 
tonicity, DH, viscosity 
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TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye} 


COMFORT IS BUILT INTO THE NEW 


TEARS PLUS FORMULATION. 

Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979. 


Al ERCAN Pharmaceuticals, Inc. 


Irvine, CA 92713 
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60° 1.7x 


40° 2.5x 20° 5.0x 


Zooming allows continuous magnification and better image quality than conventional extenders. 


The world’s only 
60° Wide Angle 
Zoom Fundus 
Camera 


The Canon CF-60Z Fluorescein Fundus Camera. 

See the future of ophthalmology in our advanced 
technology fundus camera. Its full 60° wide angle covers 
an enlarged image field, while providing exceptional 
picture clarity for more accurate diagnosis. 

The CF-60Z is made with the same care and crafts- 
manship that has earned Canon an enviable reputation 
for quality. We invite you to see a demonstration of its 
many outstanding features. 

Exclusive Canon design produces photographs of 

high resolution and excellent light uniformity 

Wide 60° horizontal and 45° vertical angles for 

detailed peripheral photographs 

Zoom magnification from 1.7x to 5.0x using 35mm film 

Precise, split-lines focusing 

Special device simplifies accurate setting of working 

distance 

U.L. medical approval 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
NEW YORK— 10 Nevada Dr., Lake Success, 

Long Island, NY 11040 516/488-6700 
LOS ANGELES— 123 Paularino Ave., East 


ee eich A 87626 4 9-0000 





AMERICAN JOURNAL OF OPHTHALMOLOGY 9 


PEDIATRIC 
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PRACTICE 


CURRENT CONCEPTS IN 
CATARACT SURGERY 


Selected proceedings of the Sixth Biennial 
Cataract Surgical Congress 


DISEASES 
OF THE CORNEA 
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elected Proceedings of the 
Sixth Biennial Cataract 
Surgical Congress 





Edited by Jared M. Emery, M.D., F.A.C.S. and 
Adrienne C. Jacobson, B.A.; with 96 contributors. 


“These pages reflect personalities, enthusiasm, 
uncertainty, humor, dogmatism, rivalry, inconsis- 
tency, and sometimes impressive logic — qualities 
that can promote a true learning experience through 
both positive and negative impressions.” — fromthe 
Preface 


This is the book you need to keep up-to-date with 
the new methods and techniques in cataract 
surgery. It presents material from the Sixth Biennial 
Cataract Surgical Congress. Leaders in the field 
present their views on a wide range of topics, includ- 
ing anesthesia, intracapsular cataract extraction, 
pseudophakic keratoplasty, opacified posterior 
capsule, cystoid macular edema, retinal detach- 
ment, and much more. 

A large portion of the material in the book consists 
of discussions by the participants about the various 
formal presentations. These discussions often 
present widely disparate views about the 
management of the cataract patient — giving you an 
excellent overview of key topics in your field. 


1980. 487 pages, 402 illustrations. Price, $64.50. 


CONTENTS (abridged) 

Preliminary considerations 
intracapsular cataract extraction 
Extracapsular cataract extraction 
intraocular lenses 

Special problems in cataract surgery 
Operative complications 
Postoperative complications 
Correction in aphakia 

Results of cataract surgery 


w 3rd Edition! 


& 


By Crowell Beard, M.D. 


Ne 









On the previous edition: 

“This is an exceptionally fine text on the subject of 
ptosis written by one of the most senior and re- 
spected experts on the subject inthe world. .. .No 
ophthalmic surgeon should be without this book, 
and it is safe to say that no oculoplastic surgeon 
would be without it... . This is one of the finest 
texts it has ever been my privilege to review.” — 
MILITARY MEDICINE 


New techniques and concepts presented in this 
latest edition include: 
» material on aponeurotic surgery in “Standard 
ptosis procedures’ 
* a timely consideration of Muller's sympathetic 
muscle — both anatomically and surgically 
e the latest surgical procedures, including total 
superior rectus transplant and Small’s “A-frame” 
method in the chapter, “New ptosis procedures” 
+ a thorough discussion on ptosis classification 
an updated section on late acquired hereditary 
ptosis 
“Choice of operation” features a discussion on 
management of congenital fibrosis of the extraoc- 
ular muscie 
expanded and updated sections on lid crease-fold 
procedures and lid crease-fold deformity 
e information on complications 
vivid new illustrations by Joan Esperson Weddell 


kd 


s 


Š 


kd 


1981. 286 pages, 927 illustrations. Price, $44.50 


CONTENTS 

History 

Anatomy 

Physiology 

Pathology 

Types of ptosis 

Examination of the ptosis patient 

Choice of operation 

General considerations in the surgical treatment of 
ptosis 

Standard ptosis procedures 

Other useful ptosis procedures 

Newer ptosis procedures 

Related operations 

Complications of ptosis surgery 
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New Volume X! 


Neuro-Ophthalmology 
In Memory of Dr. Frank B. Walsh 
Edited by Joel S. Glaser, M.D.; with 28 contribu- 

tors. 

On the ninth volume: 

“This book clearly fills the need of all of us to keep 
up to date on neuro-ophthalmologic manifestations 
of disease.” — NEUROLOGY 

“We look forward to the next course and edition.” 
— ACTA OPHTHALMOLOGICA 

Honoring Dr. Frank Walsh's contributions to the 
field, internationally-recognized contributors 
explore up-to-the-minute ideas and research you 
can use in everyday practice. Chapters of particular 
interest include: 

e “Oculocerebrovasculometry: a new noninvasive 
technique for the detection of carotid artery 
disease.” Here, the authors present facts you need 
to know on ophthalmodynamometry, measure- 
ment of the ocular pulse, oculoplethysmography, 
oculopneumoplethysmography, oculocerebro- 
vasculometry. 

e “Immunologic aspects of optic neuritis.” 
Examines the pathological, clinical, and electro- 
physiological evidence of the relationship be- 
tween optic neuritis and multiple sclerosis 

è “Pupillary deficit in ophthalmoplegic migraine.” 
Investigates the background, appearance, termin- 
ology, mechanism, location, and Clinical signifi- 
cance of ophthalmoplegic migraine. 


1980. 253 pages, 118 illustrations. Price, $45.00. 


Diseases of the Cornea 

By Merrill Grayson, M.D. 

“This volume is an excellent reference work; it 
contains information that will be useful to ophthal- 
mologists at all levels of expertise.” — ANNALS OF 
OPHTHALMOLOGY 

“I am happy to own a copy.. 
still to own a second edition.” 
JOURNAL OF OPHTHALMOLOGY 

Since color is so important in the diagnosis of 
corneal disease, the outstanding color photographs 
in this book would be reason alone to add it to your 
professional library! Dr. Grayson incorporates these 
vivid color illustrations into expert discussions. 
et p features include: 

151 full-color photographs of disease conditions 

— these color illustrations will be extremely help- 

ful in establishing diagnoses! 
® more than 80 tables which provide diagnostic in- 

formation at a glance 
* an important chapter on keratitis — bacterial, 
fungal, interstitial, and nummular 


. and will be happier 
— AMERICAN 


èe valuable information on five types of dystrophies: 
epithelium and Bowman's layer, stromal, pre- 
Descemet, endothelium, and ectatic 

e detailed outlines preceding each chapter for 
quick reference 

e extensive suggested readings for further investi- 
gation 


1979. 564 pages, 431 illustrations, including 151 in 
color. Price, $79.50. 


Pediatric 


Ophthalmology Practice 

By Eugene M. Helveston, M.D. and Forrest D. Ellis, 
M.D. 

If you treat children in your practice, this book 
should be in your library! It provides valuable, 
practical advice — gleaned from years of personal 
experience — on the entire spectrum of children’s 
oye disorders. Highlights include: 

an important chapter on objective and subjective 

methods of testing — including hints on how to 

communicate with children 

è valuable information on blepharoptosis in child- 
hood. Treatment techniques specifically outlined 
include: frontalis Suspension, external levator 
resection with conjunctival sparing, and the 

Roveda procedure 
è useful details on the diagnosis of dyslexia — 

specifically, the difference between exogenous 

and endogenous forms of the disorder. 


1980. 320 pages, 422 illustrations. Price, $49.50. 
All prices subject to change. AMS-427-037-03 
Save time! Save money! 


CALL TOLL-FREE 
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Fibra Sonics introduces 
surgical instruments 
that maintain the delicate balance 
between cost and quality: RICA. 


Quality surgical instruments require precision 
design and manufacturing. At Fibra Sonics we have 
combined that precision with efficiency. Qur 
instruments are forged from the finest stainless 
steel to delicate tolerances of balance, handling 
and control. RICA instruments will meet your most 
demanding requirements. ..including your 
budget! 


P 
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OPHTHALMIC 


Send for your complete RIIICIA catalog. 


Fibra Sonics Inc, 5312 N Elston, Chicago, IL 60630 
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A Standard 
for Herpes Simplex 


Keratitis 


STOXIL 


brand of 


IDOXURIDINE 


Ointment 0.5% Solution 0.1% 
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° Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions 


e Choice of Dosage Forms for 
Patient Convenience 


e Economical 


Before prescribing, see complete pre- 
scribing information in SKG&F literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis 
(topical use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Precautions: If there is no response after 
7 or 8 days, other therapy should be 
considered. Recommended frequency 
and duration of administration should 
not be exceeded (usually not longer 
than 21 days). Not effective in corneal 
inflammations if herpes simplex is not 
present. Boric acid should not be used 
concomitantly. To insure that stability is 
maintained, the solution should not be 
mixed with other medications. Studies 
of mutagenicity and oncogenicity have 
been inconclusive. 


Administer with caution in pregnancy or 
women of childbearing potential. In 
animal studies, fetal abnormalities have 
been reported. It is not known whether 
‘Stoxil’ is secreted in human milk. In 
general, nursing should not be under- 
taken while on drug therapy, since 
many drugs and their metabolites are 
excreted in human milk. 


Adverse Reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have been observed. 

Supplied: 0.1% Ophthalmic Solution 
(4 mg./ml.) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 
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hen you're ready for the finest. 





i N Built for 


Performance. 


Move up to RELIANCE®, the finest obtainable 
in professional optical equipment. Start with 
the designer conceived 980 fully-powered 
chair/table with outstanding contemporary 
styling and effortless power-positioning. Ease 
into a “5480” Five Legged Pneumatic Stool 
with unique SENSA®-FOAM to feel relaxed 
and refreshed after a long day. Complete the 
trio with time-tested 7780 Instrument Stand 
and 1280 Instrument Table to put everything 
at your fingertips—again effortlessly. Call 
your dealer, or write: F. & F. Koenigkramer, 
96 Caldwell Drive, Cincinnati, Ohio 45216, 
(513) 761-7444. Dept. aso-3 





Priced for Value. Heli ACE. 


wie G G T S 


Manufactured in Cincinnati, Ohio. U.S.A.—since 1898. 


© 1981 F & F Koenigkramer All rights reserved 


NEW... 
Computer Control of 
your Manual Perimeter 





lv] HOUSE OF VISION INSTRUMENT CO. ` 


Baylor Visual Fields Programmer 


This New Accessory features... 












COMPUTER GUIDANCE Permits better utilization of your staff’s time. Specially trained 
technicians’ costly time is no longer required on routine tests. 











PRE-PROGRAMMED Optimizes patient flow by providing efficient patient screen- 
TESTS — BASIC, ing. 

GLAUCOMA & EXTENDED 

COMPUTER ASSISTED Assures standardized, repeatable examinations year after 
STATIC AND KINETIC year and patient after patient independent of the operator. 
TESTING 








ELECTRONICALLY Easy one hand operation. Provides reproducable silent, 
GUIDED CURSOR automatic presentation of stimuli to the patient. 


PRE-PRINTED Easy to understand and complete to provide a reliable 
RECORD PAPER medical record. Data applies directly to full field develop- 
ment. 


LOW COST ACCESSORY Attaches to already existing and accepted instruments. Less 
Capital required to become up-to-date. 


TOLL FREE (800) 323-7207 IN ILLINOIS: (800) 942-1598 
1980 University Lane / Lisle, Illinois 60532 / Phone (312) 960-5880 
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CINCINNATI (513) 381-0320 MILWAUKEE (414) 276-0476 SAN FRANCISCO (415) 924-622 
CLEVELAND (216) 442-4999 MINNEAPOLIS (612) 335-6818 ST. LOUIS (314) 231-6395 
DALLAS (214) 231-7344 NEW YORK (201) 779-8787 
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New 13.8mm 
Super Thin 


AQUAFLCX 


(tetrafilcon A Hydrophilic Contact Lens 







3.8mm lens, average center 
ess of 06mm, fills the needs of 


h ‘Tens with good stability, and 
“of those who want a larger 
diameter Aquaflex lens. 


Super Thin Low Plus. 
With our new 13.8mm Super 
Thin low plus lens, Aquaflex 
now offers a complete line of 
spherical lenses. Central 
thickness ranges from 
.11mm for plano to .28mm 


i f fi for +6.00 D. Minimum optical 
PEFFE zone, 9.0mm. 
Pee FS A Easier to Handle. 


If you've had problems with other thin 
lenses curling, shriveling up, turning inside 
out, try the new Aquaflex Super Thin...it has 
the same performance features you’ve come to 
expect from our standard minus and high plus 
lenses, including easier handling. 


a a w M 
Feeling is Believing. 
Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Handle 


it, feel it and compare it to any thin lens you've used 
before. 
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Address 


r Si Seas EE Sed STO e. 


D Also include details on your new low prices and no-risk 
consignment program. 


AQUAFLCX 


Contact Lens Products 

UCO Optics, Inc., Dept. M, 3000 Winton Road South, 

Rochester, N.Y. 14623 

Call toll-free: 800-828-4580 (800-462-4332 in New York). AJO 3/81 
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UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE 
ABRAHAM LINCOLN SCHOOL 
OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


presents 


ANTERIOR AND POSTERIOR 
SEGMENT VITRECTOMY 
June 19-20, 1981 


COURSE CONTENT WILL ADDRESS ASPECTS OF VITREOUS SURGERY INCLUDING: 
ANATOMY, PATHOLOGY, INDICATIONS, INSTRUMENTATION (ROTOEXTRACTOR, 
VITROPHAGE, VISC, SITE, KLOTI AND FIBROSONIC), SURGICAL TECHNIQUES AND 
OBSERVATION OF LIVE SURGERY. FOR THOSE ENROLLED IN THE ENTIRE PROGRAM, 
AFTERNOON SESSIONS WILL CONSIST OF SUPERVISED PRACTICAL EXPERIENCE 
WITH ANIMAL EYES, USING THE SPECIALIZED EQUIPMENT THAT MICROSURGERY 
REQUIRES. 


GUEST FACULTY UNIVERSITY OF ILLINOIS FACULTY 
James G. Diamond, M.D. Gholam A. Peyman, M.D. 

Tulane University School of Medicine Course Chairman 
Michael H. Goldbaum, M.D. Morton F. Goldberg, M.D. 

University of California, San Diego James L. Green, Jr., M.D. 


School of Medicine 


Manus C. Kraff, M.D. 
Felipe Huamonte, M.D. 
American Hospital, Miami Leonard J. Kut, M.D. 
James E. Puklin, M.D. Motilal Raichand, M.D. 
Yale University School of Medicine Thomas C. Salzano, M.D. 


Joel Sugar, M.D. 


REGISTRATION FEE 


The fee for the entire course is $450.00. The fee for the lecture series only is $95.00/day. 
Residents/Fellows may register for lecture series at a reduced fee of $50.00/day. 


AMA CATEGORY 1 CREDIT 


As an organization accredited for continuing medical education by The Accreditation Council 
for Continuing Medical Education, The University of Illinois College of Medicine certifies that 
this continuing medical education program meets the criteria for 16 credit hours in category 1 
of The Physician's Recognition Award of The American Medical Association. 


FOR FURTHER INFORMATION CONTACT: 


University of Illinois at the Medical Center 
Office of Continuing Education Services 
1853 West Polk Street, Room 144A 
Chicago, Illinois 60612 
(312) 996-8025 


Program Coordinator: 
Phillip Kokemueller 


6mm optic | 
5.0 PROLENE* 
polypropylene loops 


The IOLAB Model 103 is 
available in both clear and 
blue loops. 


Trademark of ETHICON, Inc. 


MODEL 103J 

6mm optic with plano-convex 
design. 13mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 


- Loops parallel to the plano surface. 


MODEL 103B 

Model 103J with blue loops. 
MODEL 103M 

6mm optic with plano-convex 
design. 13mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 
Loops are angled at 10° toward the 
convex side. 


MODEL 103N 


Model 103M with blue loops. 


MODEL103L — 

6mm optic with plano-convex 
design. 13.5mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 
Loops are angled 10° toward the 
convex side. 


MODEL 103Q 


Model 103L with blue loops. 


“140° + 


TYP 


iulat 


MODEL 


105 s/m. 


SINSKEY 


CAUTION: Investigational 
device. Limited by Federal 
law to investigational use. 
The safety and efficacy of 
intraocular lenses is not 
yet established. 


SN IOLAB Corporation, 
| 861 South Village Oaks Drive 
~ | Covina, California 91724 
Telephone: 213/915-7681 
TOLL FREE: 800/423-3939 
IN CALIFORNIA: 
800/362-7006 . 
In Canada: 800/268-2183 
British Columbia: 
CORPORATION 112-800/268-2183 


© 1OLAB Corporation 1981 
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OUND INSTR 


THE MOST COMPREHENSIVE ULTRAS U 
LOGICAL DIAGNOSIS 


AVAILABLE FOR OPHTHALMO 
ALL MODES AVAILABLE 


A SCAN: Standardized A scan with S curve amplification, 
Log 25 db and Log 40 db. 
B SCAN: High resolution, true gray scale. 
D SCAN: Isometric/ Topographical. 
CV SCAN: Control vector. 
X SCAN: Biometry, including direct readout of axial eye length. 


IMAGE FREEZE IN ALL MODES: 


Insures the permanent Polaroid® record you really want. 
Eliminates expensive trial and error exposures. 


MINIATURIZED CONTACT B PROBE: 


With incorporated water path; motionless, quiet, rugged. 


MICROPROCESSOR CONTROLLED: 
Fully digitized system. 





As you know, there can be only one leader in ' Computer Problems? We Can Be T 
any given field. What makes us the leader in - Within Four Hours. Guarant 
computer management systems for physicians? ae i Our hardware was selected for its relia 
The answer is the word “completely.” When : >z and performance capabilities. but if somet 
you buy an Omni American system, you buy ia — does go awry with your computer, 
it all = Sg De supplier will have a service person in 
office within four hours from the time 


For Most Computer Companies l = i call us.” This kind of excellent ser 

The Software Is The Hard Part. Fue Pai A oe is more than just important 
With most competitive computer sys —_— _— absolutely essential to your 

tems you will have to go elsewhere for i controlled office managen 


software. And even with the ones who 
do offer it you will find none as complete, 
comprehensive, and proven in the indus 
try as the Omni American system. Since 
our only business is medical systems you 
can see why our software has become 
the industry standard 


Omni Training And Record Conversion. 
We Won't Leave You 
Holding The Computer. 

To obtain maximum benefit from our 
system your operators must understand 
every function. Therefore. we have em 
ployed some of the top computer system 
trainers in the country to thoroughly teach 
your operators each function so your system 
is operated at optimum. Training is available 
as long as you need it. As part of the training 
we also convert your records to the Medi 
Scan system. This service alone has made 
many physicians choose us 


s A Line You'll Be Glad 25 paa oe With A Feature Like Our TranScaner, 
Wanded You. =~ ge . We Don’t Need Options. 
xe Omni American TeleCoupler holds = rar ; a Our incredible TranScaner, a star 
» to the future of your MediScan sys SE š feature with every MediScan system, i 
1 also helps you through the present. even an option on competitive system 
lephone hookup between your system OMNI NN IERICAN medi/cean TranScaner is a simple-to-use optical T 
* troubleshooters that permits them permitting you to input office charges into 


our direction to t 2 Over YO > jsi . Cc or j Secc ri > £ A 

4 1 | | a ble sa Call for more information or for a visit from our local specialist in computer in sec onds without error. You c 

‘and respond to your oblems ` `; s ` jene ins j ji it, i ac , 
p ESET akg Group or Single Physician Systems. 1-(800)-334-2418, Dept. M generate an instant bill with it, in fact you ¢ 


ately. Your system never becomes virtually run your whole system with it 
because new software enhance and it's the only one like it on the market tc 
e made available through the 


a OVNI AMERICAN 


Computer Management Systems, PHYSICIANS 
2306 W. Meadowview Road, Dept. M e Greensboro, N.C. 27407 


‘isco ® Los Angeles © Denver © Houston œ Dallas è St. Louis è C hicago ® Detroit è Cleveland ¢ Minneapolis è Cincin 
Boston ¢ New York City e Philade ice ° Washington, D. C. è Richmond ¢ Greensboro ¢ Atlanta ® Miami 


i a [3 4 A -A A: A ire p 





Not just a promise. 


~ DANGER. 


POSSISGLE EXPLOSION WAZARD 
F USED in THE PRESENCE OF 
FLAMMABLE ANESTHETICS. 
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This PHACO-EMULSIFIER aspirator 


is aclinically-proven performer... 
not just a promise. 


Our track record with the Cavitron/ 
Kelman® PHACO-EMULSIFIER® 
aspirator has put us in an enviable 
position. 

So from time to time, somewhat 
similar systems appear that hope to 
capitalize on our success. 

Frankly, they never even come 
close. Because they don’t realize 
what a tough act we are to follow. 

Or that it takes considerably more 
than seemingly adequate equipment 
to meet the exacting demands of 
KPE and anterior vitrectomy 
procedures. 

First, it takes a vast amount 
of expertise. 

Ours comes from more than a 
decade of research and clinical 
application, plus experience gained 
from over 300,000 procedures at 
hundreds of medical centers 
throughout the world. 

And even more, it takes a total 
program of concerned, very special- 
ized support. Ours includes: 

* On-site, personalized equip- 
ment installation, orientation, and 
instruction for your staff. 

e World-wide surgical training 
courses, with technique training by 
ophthalmic surgeons, lab experi- 
ence and use of operating micro- 
scopes, films, video tape and 
discussion groups. 

* At your request, our experts 
will be with you at your initial KPE 
surgical experience. 

* Plus, follow-up seminars. And 
our newsletter keeps you current 
with the latest updates in ophthal- 
mic trends and techniques. 

e A dedicated team of field 
service specialists for prompt, 
knowledgeable assistance. 


*Tyvek® spunbonded olefin— 
registered trademark of E.I. DuPont. 





IOL's and KPE. 
Working together 
from start to finish. 


Extracapsular procedures offer 
your patients all the advantages of 
the newest posterior chamber intra- 
ocular lenses. These include smaller 
incisions. A quicker convalescence. 
And the patient advantages of 
the posterior chamber implant itself 
with an intact posterior capsule. 





And now, 
to complete the system, 
the sterile UNIPAK” kit. 





Everything you need for your 
PHACO-EMULSIFIER aspirator 
is in one, handy UNIPAK kit. 

And now, UNIPAK kits are 
sterile...including ultrasonic tip 
and intraocular irrigating solutions. 

This is the only tubing set 
designed specifically for the KPE 
technique. And our sterile sets 
have improved fluidics, built-in 
reflux bulb, and color-coded fittings. 
Plus, safe, easy-opening Tyvek®* 
packaging that’s resistant to mois- 
ture and won't accidentally tear. 

Sterile UNIPAK kits. Ready-to- 
go...right when you need them. 

Cavitron/Syntel Division. For 
proven past performance. Not 
just promises. 

For more information on our 
PHACO-EMULSIFIER aspirator, 
or a catalog describing all the KPE 
courses available, just contact 
your Cavitron/Syntel Division 
representative. 


Your work is too important to 
settle for less. 





Ts. 


CAVITRON/sYftrEL \ don 


1902 MCGAW\AVENDE / * 

IRVINE, @A-922714 “) / D 

TOLL-FRBAE“800/854-0155, 
OO 






A 4714/557; 


w 
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If you only attend one seminar 
in 1981, here are 22 reasons why it shoul. 
be in Atlanta this spring. 


Harry D. Arnold Jr., M.D., Eric J. 
Arnott, M.D., Charles Beckert, M.D., 
J.E. Blaydes Jr., M.D., Dwight H. 
Cavanagh, M.D., G.D. Faulkner, M.D., 
James P. Gills, M.D., William S. Harris, 
M.D., Norman S. Jaffe, M.D., Leeds E. 
Katzen, M.D., Charles Kelman, M.D., 
Guy E. Knolle, Jr., M.D., Manus C. Kraff, 
M.D., Jess C. Lester, M.D., Thomas 
Mazzocco, M.D., David J. Koia 
M.D., Herbert J. Nevyas, M.D., Steven 
P. Shearing, M.D., John H. Sheets, M.D., 
C. William Simcoe, M.D., Robert M. 
Sinskey, M.D., Barrie 
H. Thrasher, M.D. 

They are 22 of 
the most distin- 
guished ophthal- 
mologists prac- 
ticing today. And 
they will be the 
faculty for the 1st 
Annual Interna- J 
tional Eye Congress Site 
in Atlanta, Georgia. 
April 24-26, 1981. 

Sponsored by 
Metropolitan Eye 


; Mail to: Ms. Linda Albright, Congress Coordinator 





~ 


o Metropolitan Eye and Ear Hospital 
3223 Howell Mill Rd., N.W. 
Atlanta, Georgia 30327 


Please include names of all registrants. 
Name(s) 


Address 
City 










Make check payable to: Metropolitan Eye and Ear Hospital 


and Ear Hospital, the 2/4 day meeting 
be held at Atlanta's Hyatt Regency Hot 
The subject of the meeting is extra- 
capsular cataract surgery and posterior 
chamber lens implants. Topics include: 
Modern Extracapsular Cataract Surge! 
and Why You Should Change to It, Con 
trolling Astigmatism, Combined Pro- 
cedures, Complications and Avoidance 
Do's and Don'ts of Extracapsular 
Cataract Surgery, Medi-Legal Aspects 
Intraocular Lens Implant Surgery, The 
Cornea, Retina and the Intraocular Len 
Pre and Post 
| Operative Care, 
Intraocular Lens 
Power Calcula- 
tions, Instrumer 
tation, and Sur- 
gical Audio-Vist 
Techniques. 

) The fee for 
aas. OPNthalmologis 
s==s=: is $300. Anda 

SSSss Special one-day 
feeeee== Course for techn 
cesses Cians on Saturdi 
: April 25, is $50. 


= 
m 


< 
L "< 


So plan now to attend the 1st Annual International 
Eye Congress in Atlanta. Attendance is limited to 300. 


o gy Ophthalmologist | 
0$ 50 Technician 

O $350 Ophthalmologist with technician 

Category 1 CME credits available. 








| TT | 


State Zip 


Most Refractometers 
'—Give You the Numbers. 
opcon Gives You the Whole Pict 


bpcon's remarkable RM-200 gives you precise, 
bjective digital readouts of sphere, cylinder 


ind axis. 

A system of color-coded 
ontrols makes the RM-200 
mple to operate. In just 
econds, the built-in micro- 
omputer displays a com- 
lete objective refraction. 

oreover, you can trans- 
jose sign, compensate for 

ontact lenses, or get a 
ape print-out, each at the 
DuCh of a button. And if 
ou'd like to be freed for 

ore demanding tasks, you 
an easily train an assistant 
D use it. 

The infrared camera and 

monitor reveal many 
ariables that a fully auto- 
ated refracting instrument 


can't. The RM-200 is extremely valuable 
subjective assessment of media clarity. 


when accommoda 
taking place, allow 
tion of a nystagmus 
eyes, and permits o 
refraction as well. 
And for all its disti 
advantages, the R 
likely to cost you les 
$40,000.00. Contac 
Topcon distributor q 
the RM-200 infrareq 
tometer today. Or c 
write Topcon for de 


The Simple, Affo 


RM-200 


infrared Refracto 


LEO, jee). 


A New World of Precision Optics. 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 (201) 261-4 





The Trouble With Most 


Photo aoe Is... 
1eyre Not 
om | Made by Marco 


Take your Hiig The trouble with mos 
ban ~ photo slit lamps is: (a) They're too cumber 
| I l some; (b) They're too expensive; (c) They're 

too fragile; (d) They're too complicated 
Now Marco offers the first photo slit lamp 
for everyday practice. They're sturdy 
They re economical. They're durabl 
They're easy to use. And—best o 
all—they take gooc 
photographs 
Need a photo fo 
documentatior 
while you're con 
ducting an exami 
nation? Press a but 
ton in the slit lamp jo. 
stick. Marco IIB-P an 
Marco V-P Photo Slit Lamps take in 
terior strobe photographs through the 
slit or exterior strobe photographs 
through a 5mm fiber opti¢ 
system—or both 
All Marco Photo Slit Lamps wil 
readily accommodate thé 
Marco assistant scope. AP 
objective magnifier (tele 
plus lens) is available fo 
increased magnificatio 
and an optical attach 
ment unique to Marco 
Photo Slit Lamps permits 
stereo photography 
Put yourself in the picture. Youl 
nearest Marco distributor will be 
happy to provide additional informa 
tion about other accessories as wel 
as bringing the price into focu 
Strobe power unit 


includes sound signal to 
indicate full charge. Available only on 


Marco Photo Slit Lamps. l // MA ARCO 
Where Seeing Le Believi 


PO. Box 10187/Jacksonville, Florida 4990 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351: Telex: 5620 
ictured above: Marco OB-P Photo Slit Lamp 





BEES. 
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VISUAL ELECTROPHYSIOLOGY 


TEST SYSTEM 





VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switch-selectabie 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands systern capability to inciude 
visual evoked responses (VERs) and 
low-level ERGs {eq., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope. 





t ERS from normal dark-adanted 
eye. Above: “Normal mode: Below: 
“OSC mode, gain increased. in 
“OSC” mode the response is filtered 
fo emphasize the oscillatory 
potential 





2. Visual evoked responses 
recorded from tight and left occiputs 
fduai channel systern). The patent 
Mas an optic chiassn lesion 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 
CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls aliow technical personne! to 
obtain high-quality records with 
mirumal training. All responses are 
plotted at relatively slow paper speed 
to Create compact records. Repeated 
activation of playback switch makes 
‘multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
mulige filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 





K i 
d i 3 i 
Re a p ; 4 4 wh 


fre a 
iF 
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A, as # 
Ce Ow cae wa ; 
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leona nts 


averaged 
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averano nananana naai mme 


brenna nasadni 
to $6 HH Sh ZOG 
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3. ERG recorded frorn lower eyelid 
with averaging. “N's at left of traces 
ngoate he qumber of responses 





BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 
Wife-Tech medical instrumentation 
specialists wil provide on-site 
installation and operator instruction. 

All Life-Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
wrie 


Life-Tech 
Instruments, Inc. 


BOX 26021 « HOUSTON TEXAS TIES - £715) 789-6099 






i 


| 
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RETINGS PIGMENTOSA 











4, Above: normal EOG with 

ight -peak idark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with fight-peak {dark - 
rough rabo of 10. EOG mode, 0.5 
min chart speed), 
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Mermalens’ 


(perfilcon A) 
Hydrophilic Contact Lens 
For Extended Wear 


D. 
GoperVisiON 


CooperVision, Inc. 
Optics Division 

265 N. Whisman Rd. 
Mountain View, CA 94043 








Extended Wear by Design 


For more information call: 


32 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Permalens’ 


(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 





DESCRIPTION 

The Permalens® (perfilcon A) Hydrophilic Contact Lens is a hemi- 
spherical shell which covers the cornea and may cover a portion of 
the adjacent sclera. The perfiicon A material is a terpolymer of 
2-hydroxyethy! methacrylate, N-vinyl-2-pyrrolidone, and metha- 
crylic acid, with ethyleneglyco! dimethacrylate as a crosslinking 
agent. When fully hydrated in buffered normal saline, the water 
content is 71%. The refractive index is 1.38 and light transmission 
is at least 96% for the visible light spectrum. For the minus lenses 
the base curve ranges from approximately 7.7 mm to 8.6 mm, with 
a diameter of approximately 14.0 mm. Center thickness ranges 
from 0.1 mm to0.24 mm. For the plus lenses the base curve ranges 
from approximately 8.0 mm to 8.9 mm, with a diameter of approx- 
imately 14 mm to 14.5 mm. Center thickness r from 0.3 mm 
to 0.43 mm. The gas permeability of Permalens” (perfilcon A) 
Hydrophilic Contact Lens has been determined to be: 42.0 x 10-'' 
(cm*/sec)mi O,/ml x mmHg at 36°C. The percent equivalent oxy- 
gen performance has been determined to be approximately 11.5% 
for a Permalens® (perfilcon A) Hydrophilic Contact Lens of 
0.17 mm center thickness. 


PERMALENS* (perfiicon A) Hydrophilic Contact Lenses are avail- 
able in powers from — 20.00 to + 35.00 diopters. 


ACTIONS 

In its hydrated state, the Permalens* (pertilcon A) Hydrophilic Con- 
tact Lens is soft and plable. When placed on the eye, the hydrated 
lens acts as a refracting medium to compensate spherical ame- 
tropias. 


INDICATIONS (Uses) 

The Permaiens* (perfilcon A) Hydrophilic Contact Lens is in- 
dicated for extended wear use to improve vision in patients with 
healthy eyes who are not aphakic and who have no more than 2 
diopters of corneal astigmatism. 


CONTRAINDICATIONS (Reasons not to use) 

The PERMALENS* Hydrophilic Contact Lens should not be 

dispensed for vision improvement if the patient has any of the 

following conditions: 

@ Acute and subacute inflammation of the anterior segment of 

the eye. 

@ Any eye disease which affects the cornea or conjunctiva. 

@ Any active corneal infection: purulent (pus) bacterial, fungal, or 
viral infection, 

B Insufficiency of lacrimal secretion (dry eyes). 

@ Corneal hypoesthesia (reduced corneal sensitivity). 

@ Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 

© Allergy to any ingredient in the solutions necessary for care of 
the lenses. Thimerosal, used as a preservative in many solu- 
tions, is one cause of such allergy. 

WARNINGS 

SERIOUS DAMAGE TO THE EYE AND LOSS OF VISION MAY 

RESULT FROM PROBLEMS WITH CONTACT LENSES. IMMEDI- 

ATELY CONSULT YOUR EYE CARE PRACTITIONER TOIDENTIFY 

THE CAUSE OF ANY UNEXPLAINED EYE DISCOMFORT, WATER- 

ING, VISION CHANGE, OR REDNESS OF THE EYE AND TO BEGIN 

ANY NECESSARY TREATMENT. 


PRECAUTIONS 


You must take the following precautions to prevent damage to 

your eyes or to your Permalens* Hydrophilic Contact Lenses: 

B Always wash and rinse your hands before handling your lenses. 
Eye irritation may result if cosmetics, soaps, lotions, creams, or 
deodorants come in contact with your lenses. 

B Avoid using aerosol products such as hair spray while wearing 
your lenses. If a spray is used, keep your eyes closed until the 
spray has settled. 

@ Fluorescein should not be used while the lens is on the eye. 

@ Always follow the lens care system recommended for your Per- 
malens* Hydrophilic Contact Lenses. (See Directions). 

© Do not mix or alternate heat (thermal) and chemical (not heat) 
lens care systems. 

E Use only the recommended lens care solutions. Do not use sa- 
liva or anything other than the approved solutions to wet 
(hydrate) the lenses. (See Directions). 

@ Avoid all harmful or irritating vapors and fumes while wearing 
your lenses. 

E Do not swim with your lenses in place. 

@ Never use tweezers or other implements to remove the lens 
from the lens container. Pour the lens into your hand. 

@ Do not touch the lens with your fingernails. 


ADVERSE EFFECTS (Possibie probiems) 

The following adverse effects have been reported with the use of 

soft contact lenses, including Permalens® Hydrophilic Contact 

Lenses: 

E Discomfort, or feeling of something in the eye (a foreign body, 
or an abrasion, or a scraped area) 

@ Eye infection 

B Stinging, burning, itching (irritation) 

@ Excessive watering of the eye (tearing) 

@ Redness of the eyes 

E Dry eyes 

@ Reduced sharpness of vision (poor visual acuity) 

E Biurred vision 

E Sensitivity to light (photophobia) 


What to do if a problem occurs: 


@ First remove the lens. 

@ if the discomfort or problem stops, then look closely at the lens. 

@ If the lens is chipped, cracked, or otherwise damaged, DO NOT 
put the lens back on your eye. Return the lens to the storage 
case. Then contact your eye care practitioner. 

B If the lens has dirt, an eyelash, or other foreign body on it, thor- 
oughly clean and disinfect the lens using the method recom- 
mended by your eye care practitioner. (See Directions) 

E if the problem does not stop, or if it recurs when you replace the 
lens, contact your eye care practitioner immediately. 


DIRECTIONS (How to care for your lenses) 


General Instructions 

E BOTH CLEAN AND DISINFECT THE LENSES EACH TIME 
THEY ARE REMOVED FROM YOUR EYES. 

@ First wash and rinse your hands thoroughly, 

E Use only the recommended system of lens care, either heat 
(thermal) or chemical (not heat) 

E DO NOT ALTERNATE OR MIX LENS CARE SYSTEMS. 

E Use the right solutions (see chart of approved solutions) 

@ After disinfection leave the lenses in the unopened storage 
case until ready to put the lenses on your eyes. 

@ Empty all of the solution from the storage case as soon as you 
remove your lenses. 


CLEANING 

@ Place 3 drops of PREFLEX* Sterile Cleaning Solution on each 
surface of the lens and thoroughly clean between thumb and 
forefinger for at least 20 seconds to remove mucus and other 
deposits 

@ Rinse both surfaces thoroughly for at least 10 seconds with a 
Steady stream of PERMASOL™ Rinsing and Storage Solution, 
UNISOL’ Preservative-Free Saline Solution, or FLEX-CARE* 
Sterile Solution for Rinsing, Storing and Disinfecting, depend- 
ing upon the disinfection method used. (See Approved Solu- 
tions Chart.) 


DISINFECTING 


Heat (thermal) Lens Care System 

@ First clean and rinse the lenses. (See Cleaning) 

@ Piace each lens in the correct section (Right or Left) of the stor- 
age case or vial and fill with the recommended rinsing solution; 
be sure the lens is completely covered. 

@ Close the storage case tightly 

@ Piace the storage case in the recommended low-heat disinfec- 
tion unit. 

@ Disinfect according to the directions for operation of the low- 
heat disinfection unit 

@ After disinfection, store the lenses in the unopened storage 
case until ready to place on the eyes. 

@ Empty the storage case after removing the lenses and allow the 
case to air dry. 


EMERGENCY (ALTERNATE) METHOD FOR HEAT (THERMAL) 
LENS CARE SYSTEM 


@ if a low-heat disinfection unit is not available, place the 
storage case containing the lenses in a pan of already boil- 
ing water for 10 minutes (at altitudes above 7000 feet boil for 
15 minutes). 

@ Remove the pan from the heat and allow to cool for 30 min- 
utes to complete disinfection. 

@ USE OF THE RECOMMENDED LOW-HEAT DISINFECTION 
UNIT MUST BE RESUMED AS SOON AS POSSIBLE. 


Chemical (not heat) Lens Care System 


@ First clean and rinse the lenses. (See Cleaning) 

@ Piace each lens in the correct chamber (Right or Left) of your 
empty storage case. 

@ Fill the storage case with fresh FLEX-CARE* disinfection solu- 
tion, completely covering the lens 

E Close the storage case tightly. 

@ NEVER HEAT THE PERMALENS* IN THE DISINFECTING SO- 
LUTION. 

© Leave the lenses in the solution for at least 4 hours. 

E Remove each lens separately. 

E Rinse thoroughly with FLEX-CARE* before putting the lens on 
the eye. 


Lens Care Solutions 


A complete list of solutions approved for use with the Permalens* 
(perfilcon A) Hydrophilic Contact Lens is given in the following 
table. 


APPROVED SOLUTIONS FOR USE WITH PERMALENS* 
(PERFILCON A) HYDROPHILIC CONTACT LENS 


SYSTEM HEAT (THERMAL) CHEMICAL (NOT HEAT) 
PROCESS DISINFECTION SYSTEM DISINFECTION SYSTEM 
CLEANING PREFLEX® PREFLEX” 
RINSING PERMASOL™ * FLEX-CARE* 
UNISOU" 
DISINFECTING PERMASOL “used with * FLEX-CARE” 
approved low-heat 
disinfection unit 
UNISOL used with 
approved low-heal 
disinfection unit 
LUBRICATING CLERZ* CLERZ* 
ADAPETTES* ADAPETTES* 


* Chemical solution which disinfects. NOT TO BE USED WITH HEAT The use of 
FLEX-CARE® with heat has a harmful effect on the lenses 


Product List: 

ADAPETTES* Sterile Lubricating Solution 
(Burton, Parsons & Co.. Inc.) 

CLERZ* Lubricating and Rewetting Eye Drops 
(CooperVision. Inc.) 

FLEX-CARE* Rinsing. Storing and Disintecting Solution 
(Burton, Parsons & Co.. Inc.) 

PERMA-CASE™ Contaci Lens Storage and Carrying Case 
(CooperVision, Inc.) 

PERMASOL™ Rinsing and Storage Solution 
(CooperVision, Inc.) 

PREFLEX* Sterile Cleaning Solution 
(Burton, Parsons & Co.. inc.) 

UNISOL™ Preservative-Free Saline Solution. tor rins- 


ing and storing in the heat system 
(CooperVision. inc } 


How to care for a dried out (dehydrated) lens 


B Always keep the lens completely covered in the recommended 
storage solution when the lens is not being worn, to prevent the 
lens drying out. 

@ if a Permalens* Hydrophilic Contact Lens is left exposed to the 
air for 30 minutes or longer it will become dry and brittle 


To rewet your lens 

B Handle a dried-out lens with care 

B First, place the lens in its storage case, and soak for at least one 
hour in one of the recommended rinsing and storage solutions: 
PERMASOL™ or UNISOL™ when using the heat (thermal) sys- 
tem, FLEX-CARE* when using the chemical (not heat) system 

@ Next, clean and disinfect the rewetted (rehydrated) lens, using 
the lens care system recommended by your eye care practi- 
tioner. (See Directions) 


DOSAGE AND ADMINISTRATION 
Fitting Information 


in general, the eye care practitioner will use conventional 
methods to fit the Permalens* (perfilcon A) Hydrophilic Contact 
Lens for vision correction. For a detailed description of the recom- 
mended fitting procedure refer to the Permalens* Fitting and In- 
formation Guide, available from CooperVision, Inc. (address below). 


Dosage (Wearing schedule) 

NOTE: Not every patient is able to wear the Permalens’ 
Hydrophilic Contact Lens on an extended wear basis even if able 
to wear a lens on a daily wear basis. The eye care practitioner 
should determine the wearing schedule. Regular checkups, as de- 
termined by the eye care practitioner, are extremely important 


The eye care practitioner may recommend a limited wearing time 
for the first two days. However, clinical studies have established 
thal a wearer's eyes adapt readily to wearing the Permalens* Hy- 
drophilic Contact Lens on an extended wear basis, and that 
limited initial wear is usually not necessary. 

The lens should be removed for cleaning and disinfection at least 
once every two weeks (14 days). 


HOW SUPPLIED 

Each lens is supplied sterile in a sealed glass vial containing a 
sterile buffered isotonic salt solution. The vial is marked with the 
dioptric power. base curve, diameter, lot number, and expiration 
date of the lens 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT 
PRESCRIPTION 


Lo 
GCopervision 


CooperVision, Inc. 
Optics Division 

265 N. Whisman Rd. 
Mountain View, CA 94043 


© 1981 CooperVision, Inc. 


NEW DIMENSIONS 


io INTRAOCULAR 
MICROSURGERY 








With the Keeler/SITE System 


The Keeler/SITE system, de- 
signed for anterior and posterior 
intraocular microsurgery, now of- 
fers the surgeon new and exclu- 
sive, motorized microscissors. 
Like the end and side cutters, the 
motorized mechanism allows the 
surgeon complete control without 
the hand motion required to oper- 
ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 


Side Cutters 


I mm 





7. 


KC Keeler 


..with the future in sight 


The Keeler/SITE is the most flexi- 


Pump. This unit features total suc- 
tion control—selection as to de- 
gree of suction pressure—instant 
on-off footpedal control—an au- 
dible alarm when collection bot- 
tle nears capacity. 


The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical 
pics, fiber-lites and accessories. 








ble system available . . . meets | For further details on the Keeler/ 
individual preferences . . . com- | SITE system and any of its specific 
pliments surgical dexterity . . . | features merely fill-in the coupon 
increases procedural capability. below. 






Included as accessory equipment 
is the Keeler/SITE Aspiration 





End Cutters 


1 mm 
F 










Microscissors 
— I mm 














KEELER OPTICAL PRODUCTS, INC. 







Name 






Hospital 
City/State/Zip 


[L] Please have a representative call. 
Please send further information on the Keeler/SITE system. 
CJ Please send me the NEW Keeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 





33rd ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


Sponsored by the Wills Eye Society of Ex-Residents 
John J. Siliquini, M.D., Conference Chairman 


April 23-24-25, 1981 


FRANKLIN PLAZA HOTEL 16th & Race Streets Philadelphia, Pa. 


BEDELL MEMORIAL LECTURE 
presented by 


STEPHEN M. DRANCE, M.D. 
Vancouver, British Columbia, Canada 


SYMPOSIA 


BERNARD GETTES MEMORIAL KERATO-REFRACTIVE SURGERY 

SYMPOSIA ON GLAUCOMA SYMPOSIUM Satie RADIAL 

George L. Speath, M.D., Phila., Pa. Moderator KERATOTOMY) 

Stephen M. Drance, M.D., Vancouver, B.C., Peter R. Laibson, Phila., Pa., Moderator 

Canada James V. Aquavella, M.D., Rochester, N.Y. 

Irving Pollack, M.D., Baltimore, Md. John Cowdan, M.D., Detroit, Mich. 

Kenneth Richardson, M.D., Anchorage, Alaska Herbert Kaufman, M.D., New Orleans, La., 
Frederick Kremer, M.D., Phila., Pa., 
George Waring, M.D., Atlanta, Ga. 


OVER 80 ORIGINAL PAPERS WILL BE PRESENTED BY 
INDIVIDUAL AUTHORS 


WORKSHOPS 
Contact Lenses Intraocular Lenses Retina 
Cornea Neuro-Opthalmology Strabismus 
Glaucoma Oculoplastic Surgery Vitrectomy 
Refraction 


The following two special Workshops are planned 
for Nurses and Ophthalmic Assistants: 
FOCUS ON GENERAL OPHTHALMIC MEDICAL 
OPHTHALMIC NURSING ASSISTANTS COURSE 
TON April 24, 1981 Saturday, April 25, 1981 
ee: $45.00 Fee: $45.00 


REGISTRATION INFORMATION: 
Registration Fee: $150.00 Practicing Ophthalmologists 
50.00 Residents and Fellows 
45.00 Nursing Workshops 
45.00 Medical Assistants Workshop 


For further information contact Jeanne L. Kiska, Conference Coordinator, 
4132 Markland Street, Philadelphia, Pa. 19124, (215) 288-6825, 
NO REFUNDS AFTER MARCH 15, 1981 
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The ANGIOCHART™ by ABP 


... The Fluorescein Professionals... 


> E Custom processing & printing. 

| s @ A ful study print positive on paper. 

m A fuil study print positive on film for 
backlight viewing. 

@ “The ANGIOCHART’ — 19 Ja” « 4” 
photographic prints depicting early, mid & 
late phases mounted sequentially. 


it ae OE F o F ae Ta H: O 
The ANGIOCHART System” | 
E Keeps ali photographic records in one 
easy to file chart, 
a Eases interpretation with the enlargement 
series. 
@ Simplifies longitudinal studies. 
@ Aids in explaining diagnosis to patient. 


“The ANGIOCHART” is... 





pit remanent ony bie wet eet Hn O irela ANAA A Ninna, 


e Available by direct mail, 
@ Ali studies will be returned first class mail 
Sa egies on same day as receipt. 





Call or write for a sample ANGIOCHART or information about our other photographic services. 


ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY, Inc. 


6601 E 99NDST. m SUITE m TUCSON, AZ85710 m ° 602-790-066 





Now, a 
Scientific Approach to Keratoconus 
A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 
|- Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort" and 97% were rated as “good or excellent integ- 
rity”. Many of the patients had previously been fitted with conventional contact 


lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, “Results of a Systematic Approach to Fitting Kera- 
toconus’, by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMIGS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 
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The Eye of Horus 


The origin of today’s prescription s 


bol “Rx” goes back 5,000 years to the picture 


of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F;TdR,FsT), an antiviral drug for topical 
treatment of epithelial kerautis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxyuridine. 
VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, 
types | and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited in vitro 


Intraocular penetration of trifluridine occurs after topical insullation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of tnfluridine in 
vitro, 5-carboxy-2’ -deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Soluuion, 1% is indicated for the treatment of primary keratocon- 
junctivius and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
kerauus that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred. In a smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 


Che clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
kerauus by well-controlled clinical trials. VIROPTIC is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions, 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy. The mean time to corneal re- 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROP TIC 
was evaluated in the treatment of Herpes simplex virus keratitis in patients 
who were unresponsive or intolerant to the topical administration of 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (92%) 
pauents (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patents with dendritic ulcers and 12 days 
for patients with geographic ulcers. 


CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 
Solution, 1%, is contraindicated for patients who develop hypersensitivity 
reactions or chemical intolerance to trifluridine. 


WARNINGS: The recommended dosage and frequency of administra- 
tuon should not be exceeded (see Dosage and Administration) 
PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 
be prescribed only for patients who have a clinical diagnosis of het petic 
kerauus. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient 

Although documented in vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the possibil- 
ity exists of viral resistance development 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


VIROPTIC 


Iifiuraine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded* 
During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 





- 


Sdays after VIROPTIC therapy 





0 days 


e Less frequent applications 
e No middle of the night dosage 


e None of the blurring and inconvenience 


of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 


re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutagenesis, Impairment of Fertility; Mutagenic Potenual. 
Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 


Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated. 


Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (< 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 





Wellcome Research Triangle Park North Carolina 27709 


The First Antiviral Product From Burroughs Wellcome Co. 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 





OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8°C (36° to 46° F). 





Sterile, disposable trephine provides an exact 
corneal button cut vertically around the visual axis. 


1. Mark the epithelium with dot of fluorescein. 


2. Depress syringe and position trephine looking through it with microscope 
or naked eye. 


3. Press gently into cornea until a curved reflex a millimeter adjacent 
to trephine is seen. The vacuum ring is well within the perimeter of 
the anterior chamber so trephine will seat in a few seconds as syringe is 


released. 


4. Once suction is achieved, lift trephine so the anterior chamber is normally 
extended away from intraocular structures and to provide a vertical cut. 


5. To cut button surgeon spins down blade by turning finger posts with either 
index finger. 


Single use trephines are supplied sterile in peel pack containers. 






Df 


ETATO sido e Vacuum Trephine Hessburg-Barron....... 7.0mm 
“ats sasoia Vacuum Trephine Hessburg-Barron....... 7.5mm 
4 | y o saio Vacuum Trephine Hessburg-Barron....... 8.0mm 
yo ES EET Vacuum Trephine Hessburg-Barron....... 8.5mm 
of AY >. 
AV 


7 a: JEDINED INSTRUMENT COMPANY 


1430 HANLEY INDUSTRIAL CT. e ST. LOUIS, MO 63144 e (314) 968-0822 





COOPERVISION INTRODUCES 
THE ONE-PHONE-CALL INSURANCE PLAN 


CAN ANYTHING BE MORE SIMPLE? 


When your patients lose or damage a 
PERMALENS® (perfilcon A) Extended-Wear 
Contact Lens, all you have to do is make 
one phone call to us and refit the patient 
as you normally would, either from your 
inventory or with the lens we'll send you. 
That's all—you wont have to bother with 
record-keeping, claim forms, deductibles, 
returning damaged lenses, or special 
billing for insured lenses. Your phone call 
to us verifies the patient’s coverage and 
sends a replacement lens on its way fo you. 
We bill the patient directly for the lens. You 
follow your normal procedures for billing 
for your services, 

Isn't this the kind of insurance program 
you'd like for your patients? If so, return the 
coupon today for more details, or call us at 
(800) 227-8170; 
in California, 
(800) 982-6100; 
in Alaska, Hawaii, 
(800) 227-8498, 














Send to: © i 

GCGopervVision 

CONTACT LENS INSURANCE SERVICE, INC. 

P.O. Box 2004, Alviso, CA 95002 

O Please send me additional information and 
application forms for PERMALENS Protection Program. 


O Please have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERMALENS Protection Program. 


















Name (Please print) 
Address 
City State Zip 


( ) 
Telephone 
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UNIVERSAL PERIMETER 





MOST EXACT CENTRAL and/or PERIPHERAL FIELDS 
EXACT RAPID CONFRONTATION and/or PRECISE RECORDING 
KINETIC and/or STATIC 

FOR EVERY PRACTITIONER and/or PARAMEDICS 

FOR SOLO PRACTICE and/or GROUPS or CLINICS 
WHITE or RED 


Fiber optics illuminate the target with 60 apostilbs and the fixation point with 500 apostilbs. 


The most exacting determination of scotomas 
can be done in both the central and peripheral 
fields because the target is seen directly without 
a blur, and can be moved up or down, in or out 
a milimeter or two at a time. No other method 
gives as definite “see” or “not seen” when 
outlining the normal blind spot. 


In -less time than it takes to make a referral to a 
perimetrist, one can do a very accurate confron- 
tation test, and if normal as so often happens, 
all that needs to be recorded is “NORMAL”. If 
you or your assistant find a defect, a record is 
easily made by marking the hemisphere with 
red and black grease pencils, then transferring it 
to special charts (furnished) that are printed on 
both sides. The CONFRONTATION side is 
| placed face up over a carbon paper also face up. 
wre (TRY } When scotomas are recorded the reverse, or 
PATIENT side, can be viewed which is the 
more common method. 


This practical low cost perimeter will help detect more diseases in their early stages, as 
well as record their progress. 


The clear hemisphere affords constant observation of the 
patient and also gives a sharp target without a blur. Most 
dark rooms, if white or dark objects are avoided, provide a 
background light of 30m to 50m Lamberts. A frosted hemi- 
sphere is also available for those who prefer a uniform 
background. 


This unit is small enough and light enough to fit into most 
refracting rooms. It requires only 4 square feet of floor space 
and with the telescopic stand on casters, can be moved into 
position and adjusted in seconds. 

#921 Universal Perimeter, complete with fiber optics, caps for 
reducing target size, Red and Black grease pencils, pad of 
special charts, and stand with casters (specify clear or frosted 
hemisphere—$21.00 extra)... 5. 6 ees ce tee bes $400.00 


#920 Above, but without stand, for table mounting. . . $320.00 





Hemisphere 





Frosted Hemisphere 


WRITE TO THE 


GOOD-LITE COMPANY 


7426 Madison St., Forest Park, Ill. 60130 Phone 312/366-3860, or contact your dealer 
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GOOD-LITE’S 50TH YEAR 


During the last 50 years GOOD-LITE has originated or promoted products for the medical and dental 
field. For Ophthalmologists, schools, clinics and hospitals it has provided more precise visual acuity 
charts and better illumination of the cornea and lacrymal and orbital cavities. They are listed below 
in chronological order. 


Headlight 1930: For illumination of most body cavities including the lacrymal and orbital 
cavities, but also very useful for examinations and surgery of the cornea because of the very small 
corneal light reflex. May be used with loupes furnished by GOOD-LITE or others. Usually comes 
with a choice of a transformer (some of which are U.L. listed for Medical and Dental use) or a battery 
pack for use anywhere without a 115V connection. 


a - Model A: Self illuminated chart using a fluorescent bulb. 25-30 ft. Lamberts of daylight illumina- 





a 5 tion. 9 x 14 inch inserts for 10 and 20 feet, for HOTV, E, Sloan letters, hand and symbols 


5 Louise Sloan’s Optotypes: 10 modern Snellen letters— without serifs— 


Usually 10 letters in each line: each line 26% larger than the line below. 


Hi-Lo High Intensity Floor Lamp: For larger bod | 
useful for eye work because of the very small corneal light refle: 
and Dental use. 


Professional: Transilluminated charts and 
Sloan letters. HOTV, “E”, charts for 3m (10'), 
mirror. Optional remote control. U.L. listed — 


Screening Instaline: ro 
one of 16 lines of 3 letters eac 


constant observation, and no as: 
for testing from 3 ye 












ced. 


On but also very 
listed for Medical 














fodel A. Inserts 10 x 18 inches: 
5m (16'}, 6m (20'), reverse for use with 


uity screening but most popular in schools. Any 
ited from a remote control box. The subject is under 
ired. Includes charts for HOTV, “E” and Sloan letters, 
ludes tests for excessive hyperopia and muscle imbalance. 


ghts one of 20 lines of 4 letters each. 25-30 ft. candles, Sloan letters, 
m, 5m and 6m; also 5m and 6m reverse. [llumination does not vary 


Universal Perimeter: Fibre optics illuminate the target with 60 apostilbs, and the fixation 
light with 500 apostilbs. 10’, 20' and 40' target. White or red, kinetic or static. More precise and 
convenient than the tangent screen for central fields and the elaborate hemispheres for the peripheral 
fields. Reasonable and small enough to be in every office. 


international Charts: 4, 2, 1 meter charts by Louise Sloan for all refractions including low 


vision. 10 letters in each line in a 126% progression from .75' (20/16) to 20' (20/400). 4m (13 ft.) 
may be recommended by Committee 39. 


, o Miscellaneous: Items manufactured or selected for the Ophthalmologist. Sloan reading cards, 
` ring pointers, stands, central and peripheral field charts, Ishihara color tests, mirrors for visual 
acuity lanes, battery packs, etc. 


For information or literature call/GOOD-LITE CO., 7426 Madison St., Forest Park, HI. (312-366-3860). 
May be purchased through our many dealers. 





oo Semi-Annual Cadater Courses 


P s of the 
E ome Nem York Medical College 


a Pe oe Westchester County Medical Center 


in a Pe 
~ No) : 
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OCULOPLASTIC SURGICAL DISSECTION COURSE—May 13-16, 1981 
(40 HRS. CME & CAT I) 





FACULTY: ~ SUBJECTS: 
M. Albom, M.D. J Hagedoorn, Ph.D Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D. L. Herman, Ph.D. bital Reconstruction, Entropion, Ectropion, Orbital 
5: Pama; a g Pee rye Fractures, Orbital Tumors and Chemosurgery 

, M.D. . Pastorek, M.D. 
H. Gould, M.D. E. Wiggs. M.D. SPECIAL FEATURES: 
M. Guibor. C.O. D. Wolfley, M.D. e Live Surgical Demonstration Video 
P Guibor. M.D. and others. e Video Tape Surgery and Cadaver Dissections 

rT i : ¢ Film and Lectures 
Clip coupon and mail with registration fee to: e PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue e Course Outlines, Manuscripts, Materials 
New York, N.Y. 10021 (212) 734-1010 + Sutures &Needles 

+ Scheduled Transportation Motel to Medical Center 
(15 min.) 


¢« Banquet & Daily Luncheons included 


May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


Name es) 


Address : se FUTURE MEETINGS 

June 4-6, 1981 

City aes a : : Boston Lacrimal Course 
Salt Lake City, Utah 

Telephone (_ ) 


Specialty: Ophth—ENT—Plastic—Derm November 11-14, 1981 
(circle one) Oculoplastic Surgical Dissection Course 


Make check payable: The Oculoplastic Foundation, Inc New York, New York 
OCULOPLASTIC COURSE 














Eye Research Institute of 


RETINA FOUNDATION 


Announces its 9th Annual Course in 


PRACTICAL ASPECTS OF PHOTOCOAGULATION 
April 9, 10, and 11, 1981 


The curriculum will encompass both the fundamental and practical aspects of xenon arc and argon laser 


photocoagulation and will consist of lecturers, clinical demonstrations, small seminars, and personal use 
of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of Photocoagulation on Ocular Tissue Clinical Results of Treatment 
Principles/Techniques of Photocoagulation Complications of Photocoagulation 
Fluorescein Angiography as Related Potential New Uses for Lasers 
to Photocoagulation Clinical Demonstrations 
Diseases Treated by Photocoagulation 


FACULTY: 
Charles L. Schepens, M.D. Clement L. Trempe, M.D. Richard Simmons, M.D. 
J. Wallace McMeel, M.D. John J. Weiter, M.D. C. Davis Belcher, Ill, M.D. 
H. MacKenzie Freeman, M.D. Oleg Pomerantzeff, Dip. Eng. Stephen R. Deppermann, M.D 
Ronald C. Pruett, M.D. Lloyd M. Aiello, M.D. Thomas M. Richardson, M.D. 
Felipe |. Tolentino, M.D. Francois Delori, Ph.D. John V. Thomas, M.D. 
Tatsuo Hirose, M.D. 


REGISTRATION: 
(Limited Registration) —$300 
For registration and details—J. Wallace McMeel, M.D. 
100 Charles River Plaza, Boston, MA 02114 





THE SENSATION OF THE SEASON! = 213°" 
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The Hydrophilic lens you’ve been waiting to see .. . and it's well worth the wait! 
For the first time from Omega . . .the nation's leading optical laboratory. 

A great cast .. . the 13.0mm Soft lens, (— 20.00D to + 20.00D). 

the 14.0mm Soft'n Thin Lens, (PI. to —6.00D). 

Featuring .. . color-coded packaging for fast, accurate dispensing. 
OMEGA GIVES YOU STAR BILLING! .. All soft lens purchases apply to your 
total monthly discount schedule. 
See our newest attraction .. . Now showing at Omega. 


OPTICAL COMPANY 


PO. BOX 222233. Dallas, Texas 75222 
National—1-800-527-2657 Texas—1-800-492-2894 
THE FULL SERVICE LAB 


| Omega Soft Lenses are also distributed by these subsidiary laboratories: | 


Apollo Optical, Inc. Hensel Optical | Optimum Optics Milroy Optical 
Houston, TX 77039 Dallas, TX 75234 | Rochelle Park, NJ 07662 Tampa, FL 33609 
TX—1-800-392-3144 TX— 1-800-492-9339 NJ—1-800-562-6987 FL—1-800-282-2702 
Natl.— 1-800-231-3472 | Natl—1-800-527-3112 Natl —1-800-631-3587 Natl. — 1-800-237-7769 


|! Arizona State Optical | International Optical Precision Optics | Milroy Optical Milroy Optical 
Tempe, AZ 85281 | Dallas, TX 75234 St. Cloud, MN 56301 | Tucker, GA 30084 Milwaukee, WI 53201 
AZ— 1-800-352-1437 Local— 1-214-241-8628 MN— 1-800-892-8555 GA—1-800-282-8287 WI— 1-800-242-7906 | 
Natl. — 1-800-528-6489 | Natl. — 1-800-527-7402 .Natl—1-800-328-7075 S. East — 1-800-241-9284 Natl. —1-800-558-0412 | 
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KELMAN ANTERIOR 
CHAMBER LENS” 
IOL COURSE 


CURRICULUM: 


Anterior vs. Posterior |.0.L.’s 

Contraindications to Anterior |.0.L. 

Advantages of Kelman 1.0.L. 

Size and Stability of 1.0.L.’s 

Techniques of Insertion into Small 
incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.1.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


“lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 

- David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME ean a hh at a ee 


ADDRESS oosa aE 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 
NEW AND ENLARGED FACILITIES 

LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman. M.D. 
Stephen LoRe, M.D. 
Wiliam U. McReynolds, M.D. 
Lyie Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course: 
Category 1 


Tuition: $850* Residents: $200* 


“includes optional! Kelman Anterior LOL. Course 
fone additional day) 


FOR FURTHER DETAILS, CONTACT: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
{212} 838-2870 
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__ IN THE TREATMENT OF OCULAR INFECTIONS... 





BLEPH*10 IS ALSO SOFT ON YOUR PATIENTS’ EYES. 
(sulfacetamide sodium) | 
The antibacterial formulation ofBleph-10 The Liquifilm* (polyvinyl alcohol 1.4%) 
exerts a powerful therapeutic effect against vehicle of Bleph-10 softens the sting that 
_ -awide range of both gram-positive and occurs with most sulfa solutions. Liquifilm 
_ gram-negative pathogens in the treatment soothes irritated ocular tissues, reduces 
of conjunctivitis, corneal ulcerand other corneal drying and drug washout. Longer 


infections caused by sulfa-susceptible drug contact means greater opportunity 
organisms. for therapeutic activity. 

















(sulfacetamide sodium) 
| TOUGH ON INFECTION, SOFT ON THE EYE. 


EPH*.10 (sullacetamide sodium} Liguifiln’® sterile ophthatmic solution — CONTAINS: sulfacetamide sodium... 10.0%, Liquifilm (polyvinyl alcohol}... 14% 

h thimerosal (0.005% ) INDICATIONS: For the trearment of conjunctivitis, corneal ulcer and other superficial ocular infections from susceptible micro 

gpnisms CONTRAINDICATIONS: Hypersensitivity ro sulfonamide preparations. PRECAUTIONS: C1) The solutions are incompatible with silver preparations. 
Jelan organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are inactivated by the aminobenaoie acid present 
PPR Cx URHAteS. 





¥ Pharmaceuticals, Iac, vine, CA 92714 





- on Be Va . 
at SS SS eee eS = i MŘŘȘ— —— — ——_ - — 


Light Weight 
Light Bright 


This truly light bright, light weight, balanced ophthalmoscope pro- 
vides the ultimate in wearing comfort for the examiner — in his of- 
fice, on rounds, in the operating room. Its cold light halogen light 
source runs cool, provides true colors and exceptional bright- 
ness. Pupillary distance settings are positive. 


The examiner may use this versatile scope with a table or 
wall mounted transformer, or rechargeable nickel cadmium 
battery pack on belt clip for portability. Dust sealed op- 

tics are shock mounted to withstand rugged use. Clin- 

itex lamp is pre-focused, centers automatically, and 

can be changed without tools. 


The instrument, complete with AC and DC power 
supplies, filters, dual teaching/observation mir- 
ror, scleral depressor, and fundus charts, 

can be stored and carried in a cushion- 

| ed attache case. 


clinitex division 

cooper medical devices corp. 
183 Newbury Street 

Danvers, MA 01923 U.S.A 

Phone: 617-774-0415 

cable clinitex/danvers 

telex 6817116 CLNTX UW 





AMERICAN JOURNAL OF OPHTHALMOLOGY 47 


DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 


and 


THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announce a conference on 
CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 
June 18, 19, 20, 1981 
SALISHAN LODGE on the Oregon coast 


FACULTY 
Richard Brubaker, M.D., Rochester, Minnesota 
David Campbell, M.D., Atlanta, Georgia 
John Kelner, M.D., Davis, California 
Neil Miller, M.D., Baltimore, Maryland 
Harry Quigiey, M.D., Baltimore, Maryland 
, Thomas Shuits, M.D., Portland, Oregon 
eee Michael Van Buskirk, M.D., Portland, Oregon 
Fee-—Practicing Physicians 
$250.00 if paid by May 15; $275.00 thereafter 
Residents, Fellows 
$100.00 if paid by May 15; $115.00 thereafter 
(Qualifying letter from department head required) 
This program is acceptable for 12 credits in Category 1 for the Physician's Recognition Award 
of the American Medical Association. 
For further information write to: Miss Rebecca Tarshis, Conference Coordinator, 918 N. E. 44th Avenue, 
Portland, Oregon 97213 





ALBERT EINSTEIN COLLEGE OF MEDICINE 
MONTEFIORE HOSPITAL AND MEDICAL CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
APRIL 3, 1981 
RECENT ADVANCES IN GLAUCOMA MANAGEMENT 


H 

ALBERT EINSTEIN COLLEGE OF MEDICINE 
F BRONX, NEW YORK 
-F This is a one day symposium created to give the practicing ophthalmologist an opportunity to learn the latest in glaucoma 
-i management. Attention will be focused upon medical therapy and the role of new drugs, surgical techniques and laser 
photocoagulation of the trabecular meshwork. The talks will be presented by leading authorities and will allow for a free 
| exchange of ideas during panel discussions. 
FACULTY: Edward Palmer, M.D. 

Course Director 

Associate Clinical Professor 


Albert Einstein College of Medicine 
Montefiore Hospita! & Medical Center 


SPEAKERS: Rajendra K. Bansal, M.D. Daniel Weiss, M.D. 
Department of Ophthalmology Associate Clinical Professor 
instructor of Ophthalmology Albert Einstein College of Medicine 
Harkness Eye institute Montefiore Hospital & Medical Center 
Columbia Presbyterian Hospital Thom J. Zimmerman, M.D., Ph.D. 
Michael Kass, M.D. Professor of Ophthalmology 
Associate Professor of Ophthalmology Pharmacology & Experimental Therapeutics 
Washington University Schoo! of Medicine Louisiana State University College of Medicine 
M. Bruce Shields, M.D. Chairman, Department of Ophthalmology-—Ochsner Clinic 


Associate Professcr of Ophthalmology 

- Duke University Schoo! of Medicine 

TUITION: — $60.00—Practicing physicians 

eee $30.00—Residents, fellows, ophthaimic assistants (fee includes luncheon and coffee breaks) 
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STRABISMUS SURGERY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 

A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY | 
DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. DONELSON R. MANLEY, M.D. 
HOWARD EGGERS, M D. ROBERT C. REINECKE, M.D. 
PHILIP KNAPP, M.D. | SARA SHIPPMAN. C.O. 


SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1:16 
Registration fee: $200.00 Limited enrollment 
For registration and additional information, please write: 
Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
370 East Fourteenth Street 
New York, New York 10003 


APRIL 9th & 10th, 1981 
LENOX HILL HOSPITAL 
New York City 


THE RED EYE 
Diagnosis and Management 


This seminar will be devoted to a comprehensive overview of the diagnosis and management of 
the Red Eye resulting from external and intraocular infections and inflammations. A distinguished 
panel of experts will discuss the latest advances in the diagnosis, pathogenesis and treatment, 
emphasizing the practical aspects of management. Clinical case problems submitted by panelists 
and audience will be analyzed at each session. 


FACULTY: 

Jules L. Baum, M.D. Peter Laibson. M.D. 
Stuart |. Brown, M.D. Bruce Ostler, M.D. 
Robert S. Coles, M.D. Michael B. Starr, M.D. 
Richard K. Forster Frederick H. Theodore 

REGISTRATION FEE: $200.00 Residents: $75.00 

FOR INFORMATION WRITE: 

Lori Dioszeghy "This course is approved 
Department of Ophthalmology for 16 credit hours in 
Lenox Hill Hospital Category | towards the 
100 East 77th Street Physicians Recognition 


New York, New York 10021 Award of the A.M.A, 
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There’s more to a Biometric Ruler 
than just a number 


For precise IOL power determination consider 
the New Sonometrics Model-310 





Sonometrics, the proven leader transducers for A-scan evaluations 

in ophthalmic ultrasound equip- and easy mounting on any Gold- For additional information on 

* ment, introduces the new compact mann Tonometer. how ultrasound can benefit your 
Digital Biometric Ruler, Model-310, practice through expanded options 
for precise IOL power determina- “aie pine A and third party reimbursements, 
tion. A combination of quality, ac- E with internal fixation call toll-free: (800) 223-0412. In 
curacy, and portability makes the ae. New York State call (212) 765-8205 
DBR-310 an essential diagnostic or mail the enclosed coupon. 


tool at an affordable price. 


Compare the DBR-310 with any 
other system in its price class and a DBR-310 


cnc Teal Accuracy DIGITAL BIOMETRIC RULER 
to within 0.2mm (12 diopter), a 
digital LED (light emitting diodes) Non-focused hand-held diognostic transducer. SONOM ETRICS 


measurement display, a wide Highly portable, the DBR-310 SYSTEMS, INC. 


selection of hand-held focused can be used in a variety of loca- 


tions. The unit comes with a pro- J bT 17 ee AJO-35! 
j j j DBR-310/Sonometrics Systems, Inc. 

ciple lg i A | 16 West 61st Street, Mew York NY. 10023 

upgrade to other full capability : 7 | eee 


Sonometrics diagnostic instruments, | Affiliation 
including the clinically proven | 
Ocuscan-400 and DBR-300 systems. | Apes 
The DBR-310 is backed by the | city 
complete technical services and 
assistance of Sonometrics, the first  } 
Programmable calculator and printer accessory and most advanced company in | Phone 


calculates diopter power of intraocular lens using 


the advanced Binkhorst calculation module. ophthalmic ultrasound. Is ines acne snes ss wens natin ei as ag call 
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Wills Eye Hospital 


Invites You to Attend 


An Intraocular Microsurgery Course 


Featuring the Use of the SITE Instrument 
for Both Anterior and Posterior Segment Surgery 


on 


May 16-17, 1981 
and 
September 26-27, 1981 


Program Director 
JAY L. FEDEKRMAN, M.D. 


Faculty to Include: 


William H. Annesley, M.D. William E. Benson, M.D. 
Jay L. Federman, M.D. Lov K. Sarin, M.D. 
Stephen B. Lichtenstein, M.D. M. Madison Slusher, M.D. 


Jerry A. Shields, M.D. William S. Tasman, M.D. 


This course is divided into practical laboratory sessions, lectures, 
discussion periods and sessions with movies and video tapes of tech- 
niques for open and closed intraocular microsurgery. The course will 
emphasize the operation and functions of the SITE SYSTEM utilizing 
end-rotary cutters, side-quillotine cutters and motorized scissors for 
anterior and posterior seqment intraocular microsurgery. 


An AMA-CME 14 Hour 
(Category I) Accredited Course 


Registration Fee: $350.00 (Practicing Ophthalmologists) 
$175.00 (Residents and Fellows) 


Kegistration and Information: 


Ms. Lucia M. Manes 
Department of Continuing Medical Education 
Wills Eye Hospital 
9th & Walnut Streets, Philadelphia, PA 19107 
(215) 928-3258 


Introducing . . . 


Now, Clinitex offers the STAT, an easy-to-use linit te 

cutting and aspirating instrument designed for ciini ex division 
removal of tissue, blood, and vitreous from the cooper medical devices corp. 
anterior chamber during trauma, emergencies, or en ea 
planned procedures. The uncomplicated STAT is Phone: 617-774-0415 
perfect for the hospital and surgeon. It is modular, cable clinitex/danvers 

flash autoclavable, needs no assembly, can be in use telex 6817116 CLNTX UW 


immediately. 


This convenient micro-surgical instrument 
incorporates many of the proven advantages of the 
Clinitex Machemer/ Parel VISC-X widely used by 
anterior segment and vitreo retinal surgeons. A 

I mm tip cuts and aspirates with an oscillating 
mode, exerting no traction. Aspiration can be 
automatic or by syringe. The STAT includes 
handpiece with cutting-aspirating tip, power supply, 
battery charger, and autoclaving tray. A selection 
of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars|gives a 
choice of approaches - open sky, limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or 
surgeon with a proven and affordable cutting- 
aspirating instrument, and a safer method than 
sponge and scissors. Phone or write for information 
or a demonstration. 


Why spend a fortune on extras 
you may never use? 


The “STAT” 
The Anterior Segment 
Surgeon’s Alternative. 
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SHEETS EYE FOUNDATION 
and 
TEMPLE UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY 
April 3-4, 1981 June 12-13, 1981 
WORKSHOP ON EXTRACAPSULAR SURGERY 
INTRAOCULAR LENSES AND 
SECONDARY IMPLANTATION 


COURSE WILL INCLUDE DIDACTIC SESSI ONS FOLLOWED BY PRACTICAL ANIMAL 
SURGERY AND ARTIFICIAL EYE SURGERY IN THE LABORATORY USING MICRO- 
SCOPES. VARIOUS METHODS OF EXTRACAPSULAR SURGERY, CAPSULE FIXATED 
INTRAOCULAR LENSES, INCLUDING THE POPULAR POSTERIOR CHAMBER LENSES, 
SECONDARY IMPLANTATIONS WILL BE COVERED. 





16 CME CREDITS COURSE FEE $600.00 
FACULTY | 

Dan Bruhl, M.D. Bobby Maddox, M.D. 

Bill Harris, M.D. John H. Sheets, M.D. 

Henry Hirschman, M.D. Robert Sinskey, M.D. 

Guy Knolle, M.D. Nalin Tolia, M.D. 


FOR REGISTRATION CONTACT: Mrs. Barbara Burge, (915) 367-7241 


“a A Symposium E 
CLINICAL MANAGEMENT OF- 
INFECTIOUS DISEASES OF THE EYE: 

NEWER D DEVELOPMENTS 


June 12-1 3, 1981 


Universi ty of California 
San Francisco 





presented by 
The Francis |. Proctor Foundation for Research in Ophthalmology 
and the Department of Ophthalmology 


For further information, please write or call Extended Programs in Medical Education. 
University of California School of Medicine, Room 569-U, San Francisco, California 
94143, (415) 666- 4251. 





effectively cover 
the spectrum of 
superticial external 
ocular infections 


with 


NEOSPORIN' 


Ophthalmic 

Solution Sterile 

(Polymyxin B- = 
ramicidin) 


Neomycin—Gramicidii 
when eyes need to be, 


Pseudomonas 


Haemophilus 


Polymyxin B Klebsiella 
Aerobacter 
i pi N Escherichia 
Neomycin Proteus 
E Corynebacterium 
Gramicidin Staphylococcus 
Bacitracin 


Streptococcus 
Pneumococcus 


NEOSPORIN 
Ophthalmic 
Ointment Sterile 
 (Polymyxin B- 
Bacitracin—Neomy 


MEOSPORIN® GPx 


Boms 


Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome North Carolina 27709 


See adjacent page for brief summary of prescribing information. 
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Ophthalmic IXTH AN 
Solution Sterile OP H AN 





INUAL 


HTHALMIC 





(Polymyxin B- 


THAL 
Neomycin—Gramicidin) SEMINAR 


(Polymyxin B Sulfate) 5,000 units, ; James V. Aquavella, M.D., 























tes dae sulfate 2.5 mg Aerer 

to 1.75 mg neomycin base), grami- ire 

cidin 0.025 mg. Vehicle Enine Director 

a. aa preserva- T 

tive) 0. and the inactive in- ‘ana tnlicsiau inr 

gredients propylene glycol, poly- } Genesee Plaza/Holiday Inn 

oxyethylene polyoxypropylene Rochester, New York 

compound, sodium chloride and j 

partied water June 12 & 13, 1981 

MCACDADIAK Department of Ophthalmology, 

a apaa | Park Ridge Hospital 
Ophthalmic Rochester Eye Institute 
Gintme A Sterile Extracapsular Cataract Surgery 
(Polymyxin B- Vitreo-Retinal Diseases 
Bacitracin—Neomycin) | Computers in Ophthalmology 
Each gram contains: Aerosporin® | | | i 

(Polymyxin B Sulfate) 5,000 units, WALDERT MEMORIAL LECTURE, 
bacitracin zinc 400 units, neomycin j 

sulfate 5 mg (equivalent to 3.5 mg Charles L. Schepens, M.D. 
neonate base}, special white 

petrolatum qs. apt. 

Brief Disclosure below applies to GUEST FACULTY 

the solution and ointment. ‘earn, pn 
INDICATIONS: For the short-term Thomas M. Aaberg, M.D. 
oameni a alley Donald R. Ber gsma, M.D. 
ocular infections caused by organ- ta 

isms susceptible to one or more of Mark E Hammer, M.D. 

the antibiotics contained therein. K. Buol Heslin, M.D. 
CONTRAINDICATIONS: | i rd Heuven 
Contraindicated in those persons Richard A. Van Heuven, M.D. 

who ħave shown sensitivity to any Stephen Obstbaum, M.D. 

of the components. 

WARNINGS: actires— ac... Workeh. 
Prolonged use may result in over- Lectures Courses Workshops 
growth of nonsusceptible organ- | Extracapsular Cataract Surgery 

isms. Ophthalmic Ointment may | Workshop—Vitrectomy Workshop 

: see opal ee i | Fluorescein Angiogram Interpretation 
RECAUTIONS: | eect Ral aries f | 
Culture and susceptibility testing Course intraocular Lens Course 

should be performed during treat- | E TNE E 
"Noral cross-reactions may | REGISTRATION INFORMATION 
occur which could prevent the use i Ophthalmologists $275 U.S. 
of any or all of the following anti- FE pee P 4 - 
biotios for the treatment of hius Residents & Fellows $100 U.S. 
infections: kanamycin, paromo- Ophthalmic Nurses and 
gentamicin oe possibly Ophthalmic Assistants $ 75 U.S. 
ADVERSE REACTIONS: | | | 
Neomycin is a not uncommon _ For any further information, please contact 
napisy aa A a the Miss Katherine Sgabelloni, Coordinator 
re eae an 1n Ophthalmic Services, Park Ridge Hospital 
allergic to neonivein Comper. 1555 Long Pond Road, Rochester, New 
literature available on request from York 14626. Phone: (716) 225-7150, exten- 
Professional Services Dept. PML. sion 4054. 


-j Research Triangle Park 
Weittome / North Carolina 27709 


/ Burroughs Wellcome Co. 
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Pĝ! RAK in cooperation with SHERIDAN PARK HOSPITAL 


TS 3rd ANNUA 
i r N L 
FOUNDATION WESTERN NEW YORK 
TUTORIAL LENS 
Course Director: IMPLANT COURSE 


John H. Park, M.D. 


i ee 99 
tural pao HOW TO course 
D. Peter Choyce, M.D. 


Robert S. Coles, M.D. = 
io F. Flay M.D. for the ophthalmic 
lany E Lese MD. surgeon and his 


Bernard L. McGowan, M.D. 


John H. Park, M.D. team. 
Harold |. R. Sawelson, M.D. 
Dennis D. Shepard, M.D. 


ier ip cele MAY 22, 23 and 24, 1981, BUFFALO, N.Y. 


OPHTHALMIC TEAM E Live surgery observation combined with 


E rotation through OR. 
i 4 sage A. @ “Hands on” experience for both EXTRA- 


William J. Howard, C.S.T. CAPSULAR and INTRACAPSULAR 
Henry 0. Knapp, R-N. implantation using cadaver eyes, operating 
microscope, and all major types of IOVs. 
W Video “instant replay” enhances self-analysis. 
@ Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls)— (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 





PARK EYE FOUNDATION 

Park Center [}$700 Ophthalmologists 

170 Maple Road | }$350 Resident-in-Training 

Buffalo, New York 14221 [ ]$350 Assistants 

(716) 634-4054 [$950 Ophthalmologist with assistant 


NAME: PHONE: (___) 











ADDRESS: 








| (a STATE: — : ZIP: 
MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 
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Rodenstock Slit Lamps... 


i" Superior craftsmanship 
combined with superior service 
results in the industry's only 
unconditional 2-year Warranty* 


Compatible with all conventional 
ty Slit Lamp Accessories 









YOOLSNACOY /NYNOD 





To order. or for additional 
information, call toll treet 
(800) 237-5906 ~ 


In Florida call collect 
(813) 443-2606 


Coburn Professional 
Products Division 

1375 S. Fort Harrison 
Clearwater, FL 33516 


“includes all parts and labor 
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British Journal of Ophthalmology December 1980 Vol. 64 No. 12 


Contents 


Editorial: Photogrammetry of the optic disc 

Photogrammetry experiments with a model eye A. R. ROSENTHAL, D. G. FALCONER, AND I. PIEPER 
Microepithelial cysts observed in extended contact-lens wearing subjects J. A. HUMPHREYS, J. R. LARKE, 
AND S. T. PARRISH 

West Indian punctate keratopathy in a Caucasian C. A. BUCKLEY AND A. J. BRON 

Branhamella keratitis K. R. WILHELMUS, J. PEACOCK, AND D. J. COSTER 


Experimental occlusion of the central artery of the retina. I. Ophthalmoscopic and fluorescein fundus 
angiographic studies SOHAN SINGH HAYREH AND THOMAS A. WEINGEIST 


Visual prognosis following treatment of acute central retinal artery obstruction JAMES J. AUGSBURGER 
AND LARRY E. MAGARGAL 


Central retinal artery occlusion following cosmetic blepharoplasty PHILLIP W. KELLY AND DONALD R. MAY 
Mechanism of rotatory eye movements in opsoclonus M. A. GRESTY, L. J. FINDLEY, AND PAULINE WADE 


Study of congenital nystagmus: optokinetic nystagmus ROBERT D. YEE, ROBERT W. BALOH, AND 
VICENTE HONRUBIA 


Contraction anisocoria: nasal versus temporal illumination SHIRLEY A. SMITH AND S. E. SMITH 
Oncocytomas (oxyphil adenomas) of the lacrimal caruncle 1. G. RENNIE 

A new lid clamp CHAKKO PUTHENPURAYIL THOMMY 

Book reviews 


Index 





Annual Subscription (12 issues a year) $88.00 





All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 1172 
Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be ordered from 
the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 
WCIH9JR, England, or through any leading subscription agent or bookseller. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 
_ Subscription Correspondent 

< Tribune Tower, Suite 1415 

435: N. Michigan Avenue 

- Chicago, IL 60611 
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Please change my address, effective... 
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mamanman ne hans et e aa eth AA saiae 


See ae 


Oye fitness State Zip 


eerie yn reap yru n paama annir ranih iA A AAAS NANA a A e Te dir iA ithe MERAH MARMARA REAR RINE nnana an 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


“EXTRACAPSULAR EAST” 
Sponsored by the Post Graduate Institute of the 
NEW YORK EYE AND EAR INFIRMARY 


MAY 9-10, 1981 
HOTEL ST. MORITZ - NEW YORK CITY 


A COMPREHENSIVE UPDATE ON INTRAOCULAR SURGERY 
WITH PARTICULAR EMPHASIS ON EXTRACAPSULAR 
TECHNIQUES 


Course Director: John R. Finlay, M.D. 


GUEST FACULTY 
Robert S. Coles, M.D. Larry G. Leiske, M. D. 
Leeds Katzen, M.D. John Parks, M.D. 
Charles Kelman, M.D. Steven Shearing; M.D. 
John Sheets, M.D. 


FACULTY 
Solomon Liebowitz, M.D. 
Clyde R. Locke, M.D. 
Richard Mackool, M.D. 
Francis A. Manopoli, M.D. 
August Kohtio, M.D. Joseph Meltzer. M.D, 
Richard 5. Koplin, M.D. Lawrence Pape, M.D. 


AMA-CME Credits: Category 1: 16 
Registration fee: $300.00 (Luncheons included) 
For registration and additional information, please write: 
Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Jorge N., Buxton, M.D. 
Herve Byron, M.D. 
Seymour Fradin, M.D. 
Mark S. Jaffe, M.D. 


Rush Medical College 
and Grant Hospita 
present 
AN INTERNATIONAL 


OCULAR SURGERY 
SYMPOSIUM 


May 24-25, 1981 
Chicago, Ilinois 
featuring 
Jose Barraquer, M.D. 
Leo Bores, M.D. 
Svyatoslav Fyodorov, M.D. 
Michael Korey, M.D. 
John Sheets, M.D. 
Willam Simcoe, M.D. 
Robert Welsh, M.D. 


Bogota, Colombia 
Santa Fe, NM 
Moscow, USSR 
St. Louis, MO 
Odessa, TX 
Tulsa, OK 

Miami, FL 


For more information, contact: 
Mary Lou Prather 
University Office of Continuing Education 
Rush-Presbyterian-St. Luke’s Medical Center 
600 South Paulina Street 
Chicago, Illinois 60612 
(312) 942-7095 
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The World's *1 
Clinically Proven 


Autorefractor. 


ANDER TEA Sea ere 


linically Proven For Th 

Results You Want. 
The Dioptron Ultima is backed b 
more than seven years clinical 
experience and used by over 2,00 
doctors. The results have increas 
both doctor and patient confi- 
dence. The Dioptron makes obje 
tive refraction of both routine 
and pathologic patients easier a 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features ong 
button, one-result performance, 
completely automatic from start t 
finish. 


Designed For The 
Demanding Practice. 

The Dioptron Ultima Diagnostic 
Eye Computer was designed to 
meet the needs of the most 
demanding practice with features 
such as the exclusive PathAlert™ 
System—an early warning syste 
that may identify possible 
pathology. 


The Benefits Of The Highes 
Quality Autorefraction 
System. 

The Dioptron Ultima's unsurpass 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No other autore- 
fractor—objective or subjective- 
provides you with better results 
than the Dioptron—and we have 
the clinical data to prove it. 


BOVA (om @le) (liam DIO LiLo LLE 
Benefits. 

For more information about 

how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy o 
the Dioptron Ultima call Coheren 
toll-free at 800/227-1914. In Cali- 
fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122, 
Palo Alto, CA 94303. 


& COHEREN 
MEDICAL DIVISION 
Applying Advanced Technology To Medici 


POSTERO ARRAIA E E ARa ee E a Te 


Coherent 1 
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Conjunctivodacryocystorhinostomy * 
eg ao 
| (ut 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 


iy 
linn 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 


from the three Jones Tube Sets. obtained upon request 


* L.T. Jones M.D., Dacryocystorhinostomy. American Journal of Ophthalmology, 
Volume 59, No. 5, May, 1965 
J.C. Mustarde’. L.T. Jones M.D. and A. Callahan M.D.. Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company. 1970 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System. 
Aesculapius Publishing Company, 1976 


Measuring 
Scale 
This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
aeons, mensions. 


Additional Information Available From: 
Weiss inijic Glas Plowing Co 


2025 S.W. BRIGGS COURT è BEAVERTON, OREGON 97005 (503) 644-3507 





POCKET SIZE ILLUMINATED INSTRUMENTS 


3 in 1 Cube 


Keratoscope 


Mirror Block 


For further information, 
please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 


Corneal Scanners 
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INTRAOCULAR MICROSURGERY 
COURSE AND WORKSHOP 


CHICAGO, ILLINOIS 
APRIL, 24, 25, 1981 


OCUTOME FRAGMATOME 


AMONG THE FACULTY 

Thomas Aaberg, M.D., Milwaukee 
Alan Axelrod, M.D., Chicago 
Ronald Michels, M.D., Baltimore 
Joel Sugar, M.D., Chicago 

David Vastine, M.D., San Francisco 


COURSE DIRECTORS 
beset | antas, M.D., 
George Wyhinny, M.D., Chicago 


INSTRUCTIONAL METHODS 
Lectures/discussions, Anterior segment 
surgery, Pars plana surgery, Animal eye work- 
shop, Video tapes 


FOR INFORMATION CONTACT COURSE 
REGISTRAR 

Cindy Sandahl, RN 

2900 N. Lake Shore Dr. 

Manor Building Suite 400, 

Chicago, Illinois 60657 

Course Fee: $450 



























The University of Southern California 


School of Medicine 
Presents a 


POSTGRADUATE COURSE 


DIAGNOSIS AND MANAGEMENT OF 
MACULAR 
AND RETINAL VASCULAR DISEASES 


GUEST FACULTY USC FACULTY 
Alan C. Bird, M.D., FRCS Kenneth R. Diddie, M.D. 
August F. Deutman, M.D. Zdenek Gregor, FRCS 
Ronald G. Michels, M.D. Richard R. Ober, M.D. 
Stephen J. Ryan, M.D. 


The course is oriented for the practicing clinician. 
The common, but leading, causes of visual loss, 
e.g., senile macular degeneration, diabetic re- 
tinopathy, etc., will be considered in detail as well 
as a wide range of fungus disorders. The clinical 
presentations and diagnostic evaluations will be 
well illustrated with color photographs, fluorescein 
angiography, and other diagnostic tests. The prog- 
nosis of the natural course as well as the indica- 
tions for treatment will be discussed. The results, 
complications, and contraindications will be em- 
phasized. Informality with free interchange will 
characterize the meeting. 


28 Category | AMA/CMA hours 
Tuition: $350.00 

For further information please contact: 
University of Southern California, 
School of Medicine, Postgraduate 
Division, 2025 Zonal Avenue, 

Los Angeles, CA 90033, 

Phone (213) 224-7051 


JUNE 20-27, 1981 
Mauna Kea Beach Hotel e Kamuela, Hawaii 


CATARACTS: SURGERY, COMPLICATIONS & APHAKIC CORRECTIONS 
A Symposium On the Options & Problems of Modern Cataract Surgery 


The Washington Hospital Center, Washington, D.C. 
April 10 & 11, 1981 * (Cherry Blossom Season) 


FACULTY 


Joel M. Engelstein, M.D., Program Director 


David Berler, M.D. 

J. Warren Blaker, Ph.D. 
Stuart Fine, M.D. 

Jack Hartstein, M.D. 
David Hiles, M.D. 


John Moretti, M.D. 
Marshall Parks, M.D. 
Harold |. Rodman, M.D. 
C. William Simcoe, M.D. 
Casimir Swinger, M.D. 


Clifford Terry, M.D. 
Stephen Waltman, M.D. 
David Worthen, M.D. 
Lorenz Zimmerman, M.D. 


SUBJECTS 
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Optics of Aphakic Spectacles, Contact Lenses & Intraocular Lenses « Pediatric Cataracts & Aphakic 
Management Ħ Intracapsular vs. Extracapsular Cataract Extraction « Intraocular Lenses: Iris Fixation, An- 
terior & Posterior Chamber * Pathology Of Aphakic & Pseudophakic Complications + Contact Lenses: 
Hard, Soft & Extended Wear « Refractive Keratoplasty * Astigmatism: Avoidance & Correction Ħ Surgical 
Complications: Glaucoma, Infection, Retinal Detachment, Vitreous Management, Corneal Edema • Cys- 
toid Macular Edema 
An AMA-CME 12 Hour Accredited Course 
Tuition: $200.00,Residents & Fellows: $100.00 . 
(with identification from their Department of Ophthalmology)—Includes Friday Luncheon & Cocktails 


REGISTRATION-Washington Hospital Center Cataract Symposium 
Name: 
Street Address: 
(ees See Se 
Please make checks payable to: W.H.C.—Cataract Symposium 


MAIL TO: Washington Hospital Center, Department of Ophthalmology 
110 Irving Street, N.W./Room 6B13, Washington, D.C. 20010 
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seventh Annual Boston Lacrimal Course* 
Goes West!! 
Park City, Utah—Resort 


Co-Sponsors: Dept. of Ophthalmology, University of Utah, 
St. Francis Hospital and The Boston Eye Research Institute 


Director: Sanford D. Hecht, M.D. 

Associate Director: Darrell E. Wolfley, M.D., 

Dates: Wednesday-Saturday. June 3-6, 1981 Inclusive 
Seminar Hours: 8-12 Noon Daily *CADAVER SURGERY 
INCLUDED” 

FACULTY: Holger Busse, M.D., Universitata Augenklinik, West Germany; Pierre 
Guibor, M.D., New York Medical College; Sanford Hecht, M.D., Boston University and 


Tufts University; Randall Olson, M.D., Univ. of Utah; Eugene Wiggs, M.D., Univ. of 
Colorado; Darrell Wolfley, M.D., Univ. of Utah. 





CREDIT: 20 Hours AMA Cat | ENROLLMENT LIMIT 
RESORT ACTIVITIES: Tennis, Swimming, REGISTRATION FEE: $575 
Fishing, Hiking, Golf, Horseback nearby, Chil- INQUIRIES: 
dren’s Programs BOSTON EYE RESEARCH INSTITUTE 


20 Hope Ave., Suite 106 
Waltham, Massachusetts 02154 
(617) 893-3333 


Combine Seminar and Scenery for a memorable family trip! 





























Georgetown University 
School of Medicine 
Office of Continuing Medical Education and 


CS 


center for sight 
Announce 


VITRECTOMY WORKSHOP 


Featuring: The Ocutome and 
Fragmatome Systems 


une 11-12, 1981 
PROGRAM DIRECTOR: Leonard Parver, Georgetown University 
FACULTY: Alexander Brucker, Scheie Eye Institute: 
Steven Charles, University of Tennessee: 
Howard op National Naval Medical Center: 
Michael Lemp, Georgetown University; 
Ronald Michels, Wilmer Eye Institute: 
A. Raymond Pilkerton, Georgetown University; 
omas Rice, Wilmer Eye Institute. 


One-half of the two day course is devoted to hands-on labora- 
tory experience with the Ocutome system under direct faculty 
Supervision. The remaining time is spent in didactic sessions 
presented by the faculty. Anterior and posterior segment ap- 
plications will be discussed, but emphasis will be placed on 
the anamen of anterior segment problems. AMA-LCCME 
Category | credit 

REGISTRATION: 

Didactic and laboratory sessions: Didactic sessions only: 
$475. (limited to 30 participants) $100. 


For information, pa contact: Office of Continuing Medical 
Education, First Floor, Georgetown University Hospital, 3800 
Reservoir Road, NW, Washington, D.C. 20007. Telephone: 
(202) 625-2306. 


The Department of Ophthalmology 
and The Page and William Blac 
Post-Graduate School of Medicine 
ofthe Mount Sinai School of Medicine (Cuny) 


Announce a Postgraduate Course 


LASER IRIDECTOMY 


Under the Direction of 
Robert Ritch, M.D., New York, New York 


Frances A. L'Esperance, New York, New York, 
Steven M. Podos, M.D., New York, New York 
Irvin P. Pollack, M.D., Baltimore, Maryland 


MAY 16, 1981 
Saturday, 9:00 A.M. to 5:00 P.M. 


This course is designed to give detailed instruction in the tech- 
niques of performing laser iridectomy. Topics covered will in- 
clude patient selection, indications and contraindications for 
laser iridectomy, preoperative and postoperative treatment, 
details of the operative procedure, and complications. Mod- 
ifications of the procedure for different types of irides and var- 
ious types of primary and secondary angle-closure glaucomas 
responsive to laser iridectomy will be covered in detail. The 
afternoon session will be devoted to practice iridectomy with 
pigmented rabbits. 


Fee: $300. Residents & Fellows: $200. 
This course will be given at the Mount Sinai 
Medical Center, New York City, New York 


APPLY TO: Director, The Page and William Black Post- 
Graduate School of Medicine, Mount Sinai School of Medi- 
cine, One Gustave L. Levy Place, New York, New York 10029 
Tel.: (212) 650-6737 
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Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What’s more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 


è Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 


e A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


© Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work 
and 6° for fast and efficient pan retinal application. 


è Unique “optimatic” control combines power and time settings in a single dial. 
è Articulated arm extends to make patient repositioning unnecessary. 


a x ow 
® Operates on any standard line voltage. cl p n q tex shen cas Par 
® No installation costs. devices corp. 


183 newbury st./danvers, ma. 01923/USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 


Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 





225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 


INTRAOCULAR 
LENSES 


Manufacturers of hiqi 
intraocular lenses s 

For further information an 
catalogue please contact 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message ‘RAYNE ROPT 


he Armer IS DY 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadlines for submission of ap- 
plications: June 30 for a fellowship 
starting the following January; 
November 30 for a fellowship starting 
the following July. Please direct all in- 
quiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 
THE HEED OPHTHALMIC 
FOUNDATION 
303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 


SECOND ANNUAL 
OPHTHALMIC SYMPOSIUM 


Departments of Ophthalmology, 
Otolaryngology, Plastic Surgery, 
Eastern Virginia Medical School 

and Department of Ophthalmology, Naval 
Regional Medical Center 


FACULTY 

Richard Miller, M.D. 
Jack Mustarde, M.D. 
Carl Patterson, M.D. 


Bruce Bodner, M.D. 
James H. Carraway, M.D. 
Charles E. Horton, M.D. 
Reed Knight, M.D. J. Aston Sherrill, M.D. 
Ira R. Lederman, M.D. Byron Smith, M.D. 


PROGRAM SUBJECTS 
Trauma—Orbital Ptosis 
Involvement Lacrimal Drainage 
Trauma—Lid Injuries System 
Cosmetic Surgery Entropion—Ectropion 
Lid and Adnexa Tumors 


June 18-20, 1981 
Sheraton Inn, 
Virginia Beach, Va. 


Call: William T. Humphrey, M.D. 
(804) 622-7000 or 
(804) 446-5859 


The Joint Commission on Allied Health 
Personnel in Ophthalmology 


INCORPORATED 1969 
YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a 
Medical Assistant in Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. The oral/practical test for Ophthalmic Technicians is 
given in November at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians repre- 
senting all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


Applications for the certification Examinations must be received by May 1st. 


JOINT COMMISSION ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 
1575 University Avenue 
St. Paul, Minnesota 55104 


JCAHPO does not discriminate on the basis of race, color, 
national origin, age, sex, creed, handicap or marital status. 
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Which Haag-Streit 
instruments would 
you like to have 
serviced ? 


NAME _ 
STREET 
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Original Slit Lamp 900 


If you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality, is built into it. The same is true 
for the service we provide. 


rr ee 


1 Slit Lamp _ 


___Goldmann No. ... 
2 Applanation Tonometer No.870 





3 JavalOphthalmometer _No. 


4 Goldmann Perimeter _No...... 


Other Haag-Streit Instruments _ 


$ Indicate best time for servicing; in so far as possible, we will comply: MOTU WETH FR SAT j 


! STATE __ ae 


Comments as to functioning of instruments : 
| No. 900 .. a 
... O No. 900 


Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From April through June 1981 we will 
be making service calls in Connect- 
icut, Massachusetts, New Hampshire, 
Vermont, Maine, Rhode Island. If you 
would like a service call please reply 
by April 10, 1981. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you.. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don't own Haag-Streit instru- 
ments, isn't it time you did?) 










Ct | 
T j 


l SERVICE, 


HAAG STRET S= RINE: 
6, Industrial Park 

Waldwick, N.J. 07463 U.S.A. 
(201) 445-1110 


NG VIIVIULS ID YUUI D: 





CORTISPORIN 


Iphthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 
The choice ophthalmic 


Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
preparation, Cortisporin® spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which coverage at lower cost than 
act against susceptible 
bacterial pathogens 


CORTISPORIN 


(polymyxin B-bacitracin-neomycin- 
hydrocortisone) 

Patients also find relief 

from high cost. The two 


sterile forms provide con- 
venient day and night 


most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
ra symptoms of inflammation, 
and inhibits corneal 
neovascularization. 


ORTISPORIN® Ophthalmic Suspension Sterile 

olymyxin B—Neomycin—Hydrocortisone) 

ich cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
ifate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
%), thimerosal (preservative), 0.001%. 

1e vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 
2arate, liquid petrolatum, polyoxyl 40 stearate, propylene glycol and purified 
ater. 


JW SUPPLIED: Bottle of 5 cc with Sterile Dropper 
ORTISPORIN® Ophthalmic Ointment Sterile 
olymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


ich gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
icitracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
xomycin base), hydrocortisone 10 mg (1%), special white petrolatum qs. 


OW SUPPLIED: Tube of % oz with ophthalmic tip. 














"INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
. tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye due to organisms sensitive to the antibiotic ingredients of 
the drugs and when the anti-inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, allergic, vernal and phlyctenular 
conjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 
operative or acne rosacea keratitis; superficial chemical and thermal 

burns of the cornea. 
Final classification of the less-than-effective indications requires 
further investigation. 


CONTRAINDICATIONS: These products are contraindicated in acute puru- 
lent conjunctivitis and blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varicella; 
and conditions involving the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown hypersensitivity to any of 
their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may 
result in glaucoma with possible damage of the optic nerves, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from ocular tissues. It is 
advisable that intraocular pressure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has been known to occur with the 
use of topical steroids. As with any antibiotic preparation, prolonged use may 
result in the overgrowth of nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 

ADVERSE REACTIONS: Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 


Complete literature available on request from Professional Services 
Dept. PML. 


Burroughs Welicome Co. 
aval Research Triangle Park 


Wellcome North Carolina 27709 
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SCHEIE EYE INSTITUTE 


Department of Ophthalmology, 
University of Pennsylvania and 


University of Pennsylvania 
Alumni Ophthalmological Association 


present 


SYMPOSIUM ON THE EYE IN SYSTEMIC DISORDERS 


and 


4th Francis Heed Adler Lecture 
by Alan M. Laties, M.D. 



















May 7-9, 1981 
Topics Include: 
e Thyroid Ophthalmopathy e Hematologic Diseases 
e Diabetes e Sarcoidosis 
e Pituitary Dysfunction e Collagen Vascular Disease 
e Vascular Diseases * Infectious Diseases 
Guest Lecturers 
Thomas Aaburg, M.D. Paul Henkind, M.D. 
Melvin G. Alper, M.D. Frederick A. Jakobiec, M.D. 
Kurt A. Gitter, M.D. William S. Tasman, M.D. 


and Faculty from the Departments of Medicine, Neurology, and Ophthalmology 
University of Pennsylvania 
Program Directors 
Charles W. Nichols, M.D. Stephen H. Sinclair, M.D. 

Registration Fee: 

$225 Practicing Ophthalmologists 

$200 University of Pennsylvania Ophthalmological Alumni 

$100 Residents and Fellows (with letter from Program Director) 

Fee includes: 

Luncheons, Coffee Breaks, Social Events, and Banquet 

Tour of Winterthur Museum for spouses (nominal fee) 

AMA accredited course for 15 hours of CME category 1. 
















Complete Registration form and mail to: 


David M. Kozart, M.D. 
Office of Medical Education, Scheie Eye Institute 
51 North 39th Street, Philadelphia, PA 19104 


Enclosed is a check covering the registration fee of $____. (Make 
checks payable to the University of Pennsylvania Alumni Ophthalmological 
Association.) 


Name 
Address 
| en |: 





Telephone 








for extracapsular cataract extraction 
through the limbus or pars plana 
prior to posterior vitrectomy 


CAPABILITIES 


This new model has significant modifications which, 
together with the outstanding features of the original 
J. Shock fragmentation unit, make it one of the finest, 
most efficient and convenient instrumentations for 


extracapsular cataract removal through the pars plana 
or limbus. 


it employs ultrasonic vibration to break up lenses of 
hardness up to 4+, Its hollow titanium needle per- 
mits irrigation of the site to flush out the fragmented 
particles either past the needie or through it. The 
transducer unit that delivers the ultrasonic vibrations 
_ requires a minimum of adjustments by the surgeon 
but provides for variations in power or frequency 

Boo. When desired. It has Underwriters Laboratories 

; q | approval and uses standard 110 or 220 AC current, 

} 50-60 Hertz. 


Hand-held instrument is small, light, and holds a 
19-gauge or 20-gauge needle. Needies can be supplied 
in 20mm or greater length, and are quickly and easily 
interchanged. Three hand pieces with needles are 
supplied with the unit. 
Pe UL Approved 


EFFICIENT « SIMPLE « SAFE + EASY TO USE 
LOW INVESTMENT COST »• LOW OPERATING COST 


For More Information Call or Write... 
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A COMPREHENSIVE C COURSE IN INTRAOCULAR OS 


Outstanding Faculty covers over 10,000 cases ofall types of lenses 


a FACULTY 

-Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D 
| Edwin Hill, M.D. Steven Shearing, 
- Thomas Mazzocco, M.D. 


: GUEST FACULTY 
Mr. Eric Arnott, Great Britain | Richard Kratz, M.D. 
Robert Azar, M.D., U.S.A. | 
-Michael Blumenthal, M.D., Tel Aviv 
Leo Bores, M.D., U.S.A. 
Leonard Christensen, M.D. U.S.A. 
Michael Colvard, M.D., U.S.A 
Michael Garrison, M.D., U.S, A. 
William Harris, M.D. U. S. A. 


< 10 or more live cases with Posterior Chamber L ses (Sir i ey, Shearing, Faulkner}, the Mark vill 


Choyce lenses and Binkhorst type lenses using Extracapsular and it modifications ofthe “Pha 
coemulsification Mink neon i Terry Keratome ind Astigmatisn yopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery us ne ) julsifier,”” Patient selection, Pre. and: 
Post-operative care, Post operative examinations, Intra cular ers calculation, Complications including | 
removal and changing of lenses. eo K 


= Brainstorming with the Faculty 
Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITI 
| at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 
COURSE DATES 

April 9-11, 1981 + June 4-6, 1981 HS Joi a 
July 30-Aug. 1, 1981 + September 10-12. 1981 + October 15-17. 1981 + December 10-12, 1981. | 


Course Limited to 16 for Personalized instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00- Cancellation Fee: $150.00 
Cavitron Approved 





Piease detach and mail with tuition to: 
The Foundation For Ophthaimic Education 
2292 Santa Monica Boulevard, Santa Monica, California 90404 213-829-4711 


Please abi me further information. | am interested in the cae for: 
Ss April Co dune © July © September © October ©: December 


TN oie a a a a a a e eeeel POOS 
Gfice Aadress Soa e a a a a E A a eaten CITES PEA 


Gieo Prone eaa cas e a ie PB a a ee nh tte Dad ie ale ae _ 
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Rodenstock Dual Instrument 
“Your’...Contact Lens Lane 


+ Combines the C-BES halogen light source for brighter, 
Ophthalmometer with the crisper light. 
HSE/20 Slit lamps on one base. + Three instruments in one: 

. K readings in both millimeters ophthalmometer, slit lamp and 


and diopters, read internally. radius gauge. Two simple 
« No user correction necessary attachments enable measure- 
for eyepiece at the C-BES. ments of the radii of soft and 


. HSE/20 comes standard witha hard contact lenses. 
















unconditional 
2-year Warranty” 


CL-Dual Instrument 


a 


u 
d 
2 
) 


to order of for acitional 
information, call toll free 
(800) 237-8906... 

in Fiorida call 
{B13} 443-2606 
Coburn Professiona 
Products Division 
1375 S. Fort Harrison 
Clearwater, FL 33516 






“includes all parts and labor 
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THE MIAMI COURSE 
IN PHACOEMULSIFICATION 


Sponsored By: 


MIAMI EYE FOUNDATION 


Co-sponsored by 


BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 

and 
ST. FRANCIS HOSPITAL 
MAY 8-9-10, 1981 


Faculty 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Mark S. Jaffe, M.D. Manus Kraff, M.D. 
Lyle Moses, M.D. 


Course Director: 
HENRY M. CLAYMAN, M.D. 


course includes: 
e practical labs for phaco (Cavitron) 
e observation of live surgery 
e interworkings of phaco machine 
e indications, contraindications, complications 
¢ implant labs 
e extracapsular cataract surgery 


Registration: 
Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 


Tuition $1000 
Checks Payable to Miami Eye Foundation (305) 532-1768 


eu Fr EN Pe 
EOFT: CONTACT- LENSES 





THE HIGH 
WATER MARK IN 
EXTENDED WEAR 


HIGHER OXYGEN 
PERMEABILITY 


Sauflon PW (lidofilcon B) 
is a hydrogel lens that’s 79% 
water — the highest water con- 
tent lens available. As a 
result, Sauflon PW material 
has higher oxygen perme- 
ability by some 40% than other available lenses: 
This means an extra margin of safety and comfort 
for your patients. 


DURABILITY YOU CAN FEEL 


Sauflon PW extended wear lenses are lathe 
‘cut from a hydrophilic co-polymer of N-viny] 
2-pyrrolidone and methylmethacrylate. The use 
of this proven material results in strength and 
durability exceeding those of other materials. You 
simply have to feel it to believe it. 


A COMFORTABLE, 
PREDICTABLE FIT 


A simple, refined fitting 
system for Sauflon PW lenses 
evolved from extensive 
clinical trials. One diameter 
(14.4mm) and three base 
curves (8.1, 8.4 and 8.7mm) 
comprise the full range of parameters required 
to fit aphakes. Fitability and lens performance are 
also enhanced by the lens design, which includes 
a large 8.0mm optical zone for all powers. This ease 
of fit and comfort resulted in successfully fitting 
80% of patients who previously failed in attempts 


to wear contact lenses? 





For more information on the high water 
Sauflon PW lens, call us or your local Sauflon 
distributor. 


1. Fatt, I. and Morris, J., “A Survey of Gas-Permeable Contact Lenses.’ 2. Clinical data on file at Heyer-Schulte Medical Optics Center. 


The Optician, November, 1977. 





SAUFLON DISTRIBUTORS: 


Ideal Optics, Inc. 
(501) 664-2246 Atlanta, GA (404) 432-0048 


Mid-South Contact Lens, Inc. 
(301) 840-0969 Memphis, TN (901) 795-6662 


Bailey-Smith Corp. 
Little Rock, AR 


Colonial Instrument Co. 
Gaithersburg, MD 


Columbian Bi-Focal Co. PALCO 
Portland, OR (503) 233-6211 Lincoln, NE (402) 474-4333 
Global Contact Lens Precision-Cosmet 
Miami, FL (305) 871-5130 Minnetonka, MN (800) 328-3898 
ees al 
HEYER 
SC-ULE 


quam A Division of American Hospital Supply Corporation 
1402 East Alton Avenue 


MEDICAL 


Professional Contacts 


Orlando, FL (305) 422-1335 
Rooney Optical, Inc. 
Cleveland, OH (216) 267-5600 


Security Contact Lens Corp. 
Los Angeles, CA (213) 475-6707 


Target Industries 


Cohasset, MA (617) 383-6440 


OPTICS CENE? Irvine, California 92714 
uum (800) 854-6930 (800) 432-7489-California 


Tru-Form Optics Inc. 
Euless, TX (817) 267-9261 


Universal Contact Lens 
Shreveport, LA (318) 425-424: 


Winchester Optical 


Elmira, NY (607) 734-4251 
Wolcon Laboratories, Inc. 
Melvindale, MI (313) 388-3700 
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Saturday June 20, 1981 n 
St. Mary’s Hospital in cooperation with the Practical Aspects of 


Canadian Implant Association Office Neuro-Ophthalmology 
The Queen Elizabeth Hotel sponsored by The Pennsylvania State University 
Montreal Quebec Canada College of Medicine + Division of Ophthalmology 
Lens Implant Complications MAY 15. 1981 
Radial Keratotomy Location: 
Sur ery for Corneal The Milton S. Hershey Medical Center 
stigmatism Hershey, Pennsylvania 


Guest speaker: Guest Faculty: 


Professor Svatoslav N. F rov H. Stanley Thompson, MD, University of lowa 
Speakers: dii iiia Joel Sacks, MD, University of Cincinnati 


Robert Azar, M.D. David Hiles, M.D. The Pennsylvania State University College of 


D. Boyaner, M.D. Leeds Katzin, M.D. iiaa o Aiulál ; 
R. D. Binkhorst, M.D. Steven Ostbaum. M.D. Medicine + Division of Ophthalmology Faculty: 


Miles Galin, M.D. Casimir A. Swinger,M.D. Barton Hodes MD 

M. L. Kwitko, M.D. Joel Weinstein, MD 
Registration Fee: $125.00 Joseph Sassani, MD 

Recent innovations in anterior segment surgery ; 

has led to intense interest in these modalities. Ocular signs A n 

The symposium is intended to bring together disease—diagnosis and management; Differential 

noted authorities in these new surgical fields to diagnosis of the swollen disk; Visual field screening; 

explore and evaluate their potential. Pediatric Neuro-ophthalmologic diagnosis in children. 

lens implantation, errors in lens power calcula- 

tion, treatment of excess astigmatism, surgical 

treatment of myopia, treatment and prevention of 7 hours Category | Credit + Registration Fee: $95.00 


lens implant complications will all be discussed. D sparen AODA > Gantratie EUEN ™ 
For information write: 


Dr. Marvin L. Kwitko, Program Chairman teicher PK oe ea oaa EUA 


5591 Cote des Neiges Road, Suite 1 
Montreal, Quebec, Canada. H3T 1Y8 


FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., Program Chairman 
MEDICAL RETINA— Moderator: Thomas O. Muldoon, M.D. 
Speakers: Louis V. Angioletti, Jr., M.D., Francis E. Cangemi, M.D., Michael W. Dunn, M.D., Joseph B. 
Walsh, M.D., Barry E. Wright, M.D., Lawrence A. Yannuzzi, M.D. 
AUTOMATED PERIMETRY— Moderator: William O. Sass, M.D. 
Speakers: Professor H. Bebie, Steven Feldon, M.D., Charles Kurtzman, Ph.D., G. Peter Halberg, M.D., 
David Miller, Ph.D. George Spaeth, M.D., G. Zuehlke, Ph.D. 
MEDICAL CORNEA— Moderator: Jorge N. Buxton, M.D. 
ae S. Arthur Boruchoff, M.D., A. Gerard DeVoe. M.D., Frank B. Hoefle, M.D., Richard A. Thoft, 


SCIENTIFIC PAPERS— Moderator: Virginia Lubkin, M.D. 

Speakers: Charles R. Beyrer, M.D., J. Elliott Blaydes, M.D., Stephen L. Bosniak, M.D., Mark E. 
Hammer, M.D., Mark Jaffe, M.D., Richard S. Koplin, M.D., Sheila oe M.D., F. Alfonso Ponce, M.D., 
Lewis Schachne, M.D., Burton Schechter, D.D.S., Thomas C. Spoor, M.D. 

AMA-CME Credits, Category 1: 16 

Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 

Dinner Dance, Promenade Cafe, Rockefeller Center: $50.00 per person 

For le ecg 0 and further information, please write: 

Jane Stark, Conference Registrar, New York Eye and Ear Infirmary, 310 East Fourteenth Street, New 
York, New York, 10003 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
èe Non-absorbable e Ties easily ...with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on ¢ Needles by Sharpoint®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or ‘‘Guibor-design’”’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

a ee PEE E for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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CORNEAL ENDOTHELIAL CELL ESTIMATES The West Virginia Academy of 
T LAMP , SECONDS WITH THE 
AT YOUR BLIT LAMP IN 13 Ophthalmology and Otolaryngology 


MOSAIC MATCHER™ presents 


Designed by John Karickhoft. M D The National Spring Meeting at 
Falls Church. Virginia 


Just match the mosaic seen with the ° 
smallest (flare) beam of the slit lamp THE ent ter 
with the similar mosaic on the MOSAIC April 26-29, 1981 
MATCHER Ophthalmology Speakers: 
So simple. fast. inexpensive—use it Steven T. Charles, M.D., Memphis, Tennessee 
routinely for implant. cataract. and Miles H. Friedlander, M.D., New Orleans, Louisiana 
corneal cases Miles A. Galin, M.D., New York, New York 
Richard P. Kratz, M.D., Van Nuys, California 
Buy no reticle. attachments. spec- Randall J. Olson, M.D., Salt Lake City, Utah 
ular microscope, camera. or film George W. Weinstein, M.D., Morgantown, West Virginia 


No reticle to confuse the view during Otolaryngology Speakers: 

this and other examinations Jack Anderson, M.D., New Orleans, Louisiana 
Kenneth Dolan, M.D., lowa vi lowa 

No slit lamp modification or instal- Robert Kohut, M.D., Winston-Salem, North Carolina 

lation in the eyepiece Mansfield Smith, M.D., San Jose, California 


Use with the following slit lamps LATEST on Intraocular Lens, Refractive Keratoplasty, Retinal 

Zeiss 12.5x eyepiece. Haag-Streit 25x Detachment, Vitrectomy, and Ultrasound. 

eyepiece, Bausch & Lomb 15x eyepiece ool on Facial, Plastic, and Reconstructive Surgery and 
adiology. 


PLAY the 1979 International Ryder Cup Course or one of 20 
Champion Tennis Courts during leisure hours. 
viewing the mosaic and laminated chart to Sulphur Springs, West Virginia 24986 for hotel 
ae ‘ accommodations. 
lo-Surgical Supply REGISTRATION: Fee of $175 required; checks pa 
TRATION: yable to The 
: 200 Little Falls St West Virginia Academy of O & O. Send to: J. Eliott Blaydes 
alls Church, Va. 22046 M.D., Frederick & Woodland, Bluefield, West Virginia 24701. 


Price includes postage. handling. & tax AMA CREDIT CATEGORY | 


Specify your slit lamp manufacturer 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY PRESENTS 


THE THIRTY-THIRD ANNUAL CLINICAL CONFERENCE 
MAY 22 & 23, 1981 + THE DRAKE HOTEL » CHICAGO, ILLINOIS 


Preliminary Speaker Program 
THOMAS M. AABERG, M.D. CHARLES E. ILIFF, M.D. HERBERT E. KAUFMAN, M.D. 
Milwaukee, Wisconsin Baltimore, Maryland New Orleans, Louisiana 
JOEL S. GLASER, M.D. ARTHUR J. JAMPOLSKY, M.D. STEPHEN J. RYAN, M.D. 
Miami, Florida San Francisco, California Los Angeles, California 


JOHN HETHERINGTON, Jr., M.D. 
San Francisco, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH ANNUAL GIFFORD MEMORIAL LECTURE 
ARNALL PATZ, M.D., Baltimore, Maryland 
*All Courses approved for CME-Category 1 Credit 


Program Chairman, DAVID H. ORTH, M.D., Chicago, Illinois 
REGISTRATION FEE: $175.00—*After April 15th Conference Cost $2 00. 
Includes dinner dance, two lunches and coffee breaks 


Information and Registration: Jerry Glotzer, Field Representative 
Chicago Ophthalmological Society 
515 N. Dearborn Street Chicago, IL 60610, Phone: (312) 670-2583 
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A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON’S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 





Step-by-step instructions from 54 contri- 
butors . all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 


intraocular 
LENSES, plus McINTYRE’S simplified 


lens EXTRACAPSULAR techniques. 


manual | - 


èe Complications and how to treat them 


the 


Where and how to order lenses 





BY DENNIS D SHEPARD, MD FACS 
~ e Simplified lens power calculation 





Z 





Implantation instruments 

e Intra- and Extracapsular techniques 

e A-Scan Ultrasonography 

e Informed consent forms 

e Post-op care 

e FDA & IRC regulations and reporting 
è Surgical fees and 3rd party billing 

e 464 pages, 1163 references, illustrated 


ALPAR DICKERSON KRAFF PEARCE g 
ANIS DREWS GREENE | KRASNOV PROKOP — 4. 1414 South Miller Street ; 
AZAR DULANEY HERTZOG KRATZ SHEARING 4 
BEALE EIFRIG HILES KWITKO SHEETS Santa Maria, California 93454 USA - 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE : 
BOYD FECHNER HOFFER LITTLE SHEPARD 5 : 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me copies of - 
BYRON GALIN JAFFE McCANNEL STEIN athe NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA f n . ` - 
CLAYMAN GILMORE KEATES MICHELIS TENNANT şPrice includes tax and postage/ j 
DARIN GOULD KELMAN OSHER WORST i i i 

handling (in U.S.A.). Enclose check. ! 


i Dennis Shepard, M.D. Publisher 


THE 
UNIQUE 


HORIZON 
LASER SYSTEM. 


PARFOCAL 
IMPROVED 


ELECTRONICS 
PLUS SPECIAL 


CONVENIENCE 
FEATURES. 





THERES 
NOTHING ELSE 
LIKE IT IN SIGHT. 


At Cavitron/Syntel Division, we're 
specialists who take a great deal of 
pride in the contributions we've 
made to ophthalmic care at every 
level... 

From instrumentation to service 
and support. 

That’s why we're especially proud 
to introduce the Cavitron Horizon 
Argon Laser Photocoagulator. 

There's nothing like it in sight. 

First, we began with the best elec- 
tronic package available, and made it 
even better. 


Next, we designed the only laser sys- 
tem that’s parfocal at every spot size. 

This means maximum laser energy 
is always coincident with the slit lamp 
point of focus. For easier, more 
accurate beam presentation to the 
treatment site. 

Then we provided special safety 
and convenience features. For ex- 
ample, while other systems are still 


using analog panel meters, ours is 
digital. So there’s no guessing about 
what power is being delivered. Plus, 
it's much easier to read. 

And so is our neat, lighted control 
panel that facilitates control and adjust- 
ment in a darkened treatment room. 

The result...the most advanced 
laser system you'll find. And the 
easiest, most reliable you can use. 

It's what you'd expect from the 
people who developed the Cavitron/ 
Kelman® PHACO-EMULSIFIER® 
aspirator. 

Your work is too important to 
settle for less. 

The Horizon. For more information, 
including a new brochure, just contact 
Cavitron/Syntel Division, U.S.A. 





y an 


CAVITRON/SYNTEL DIVISION 

1902 MCGAW AVENUE, IRVINE, CA 92714 
TOLL-FREE: 800/854-0155 

IN CALIFORNIA: 714/557-5900 

TELEX: 68-5586 
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FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., Program Chairman 


EXTENDED WEAR LENSES — Moderator: Frank B. Hoefle, M.D. 
Speakers: Joseph A. Baldone, M.D., Jorge N. Buxton, M.D., James J. Koverman, Miguel Refojo, D.Sc. 


THYROID OPHTHALMOPATHY— Moderator: Hampson A. Sisler, M.D. 
Speakers: Robert Chase, M.D., William Cooper, M.D., Robert Day, M.D., Joseph Ogura, M.D., Robert 
Schimek, M.D., John T. Simonton, M.D., Stephen Trokel, M.D. 


GLAUCOMA— Moderator: James E. Burris, M.D. 
Speakers: Alfonse A. Cinotti, M.D., Max Forbes, M.D., G. Peter Halberg, M.D., Bernard Kronenberg, 
.D., George Spaeth, M.D. 


INTRAOCULAR LENSES— Moderator: John R. Finlay, M.D. 
7 aia Leeds E. Katzen, M.D., Larry G. Leiske, M.D., Steven P. Shearing, M.D., John H. Sheets, 


AMA-CME Credits, Category 1: 16 
Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 
Dinner Dance, Promenade Cafe, Rockefeller Center: $50.00 per person 


For registration and further information, please write: 
Jane Stark, Conference Registrar, 
New York Eye and Ear Infirmary, 
310 East Fourteenth Street, 
New York, New York, 10003 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Phys- 
iology, Biochemistry, Embryology and Genetics, Motility, Glaucoma, Phar- 
macology, Neuro-ophthalmology, Fluorescein Angiography, Optics and 
Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. 
Dellaporta, P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., S. Kramer, M. 
Marmor, D. Michaels, R. O’Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, 
R. Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 


Tuition is $900.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 
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Guest Faculty will include: 
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Perry S. Binder, MD San Diego, Calif. Thomas E. Moore, Jr. MD San Francisco, Calif. 
Leo Bores, MD Santa Fe, NM William D. Myers, MD Plymouth, Mich. 

H. Dwight Cavanagh, MD Atlanta, Ga. Anthony B. Nesburn, MD Los Angeles, Calif. 
James H. Elliott, MD Nashville, Tenn. G. Richard O'Connor, MD San Francisco, Calif. 
Irving Fatt, Ph.D. Berkeley, Calif. Randall J. Olson, MD Salt Lake City, Utah 
Richard K. Forster, MD Miami, Fla. J. James Rowsey, MD Oklahoma City, Okla. 
Mitchell H. Friedlaender, MD San Francisco, Calif. Ronald E. Smith, MD Los Angeles, Calif. 
Dan B. Jones, MD Houston, Tex. Clifford M. Terry, MD Fullerton, Calif. 
Saiichi Mishima, MD Tokyo, Japan 


Members of the Jules Stein Eye Institute and Faculty, 
Department of Ophthalmology, UCLA School of Medicine 


Presented in conjunction with UCLA Extension, Department of Continuing Education in Health Science, 
approved for 16 hours, Category 1 credit by the CMA and AMA. 


REGISTRATION JULES STEIN EYE INSTITUTE ANNUAL POSTGRADUATE 
SEMINAR April 23 & 24, 1981 


Name 

Address 

SE a eee Le G 

Registration Fee: Cancellation Fee: $15.00 
$300.00—Practitioners (No refunds on cancellations 
$125.00—UCLA Department of made after April 1, 1981) 


Ophthalmology Faculty & 
Nonaffiliated Residents 
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Red to 
Prefrin 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that’s not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 








So Ce T 
w 


Tite E p 


And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 

Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief. 


Prefrin 


A ERCAN Pharmaceuticals, Inc., 


Irvine, California 92713 
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MORPHOLOGIC, FLUORESCEIN ANGIOGRAPHIC, AND LIGHT 
MICROSCOPIC FEATURES OF EXPERIMENTAL CHOROIDAL 
NEOVASCULARIZATION 


D. B. ARCHER, F.R.C.S., AND T. A. GARDINER, F.R.C.S. 
Belfast, Northern Ireland 


We induced choroidal neovascularization in the rhesus monkey by 
be impoverishing the blood supply to the inner retina and producing 
defects in Bruch’s membrane by photocoagulation. Fourteen of 46 eyes 
undergoing photocoagulation developed neovascular fronds which were 
identified and categorized by histopathologic examination and fluores- 
cein angiography. All new vessels gained access to the retina through 
defects in Bruch’s membrane at the site of photocoagulation marks. 
In eight eyes the new vessels remained localized to the immediate 
vicinity of photocoagulation marks. In four eyes. neovascular fronds 
infiltrated the subretinal space for distances up to 6 disk diameters from 
the point of entry into the retina. In two eyes choroidovitreal 
neovascular complexes developed but rapidly regressed shortly after 
gaining the vitreous cavity. Fluorescein angiography demonstrated that 
all neovascular fronds were grossly incompetent to dye but that formed 
a feeding channels had some degree of integrity. Light microscopic 
studies showed the proliferating networks to be composed of capillaries 
—— with well-formed basement membranes and more mature vessels with 
© the basic structure of choroidal arteries and veins. 














= The penetration of Bruch’s membrane 
by newly formed choroidal vessels is a 
common occurrence in aging eves. Such 
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neovascular complexes extend beneath 


the retinal pigment epithelium or neuro- 


retina, but most provoke little reaction, 
remain clinically „hidden, and are de- 
tected only on routine histopathologic 
examination.!? Less commonly, infiltrat- 
ing neovascular networks stimulate the 
proliferation of fibrous tissue and lead to 
the accumulation of fluid and blood be- 
neath or within the outer retina.*’ This 
reaction, which commonly occurs at the 
macula, is known as the disciform re- 


MERICAN JOURNAL OF OPHTHALMOLOGY 91:297-311, 1981 297 


298 


sponse and has serious consequences for 
central vision. Recent surveys of severe 
visual impairment have shown that cho- 
roidal neovascularization and its sequelae 
are now major causes of blindness in 
elderly patients in scientifically devel- 
oped countries.°* 

Choroidal neovascularization may also 
complicate certain conditions that dam- 
age Bruchs membrane and alter the 
outer retina. Among these are severe 
myopia, angioid streaks, multifocal inner 
(presumed  histoplasmin) choroiditis, 
traumatic ruptures of the choroid, and 
cases where fluid chronically accumulates 
beneath the retinal pigment epithelium 
or sensory retina. Choroidal neovascular 
networks should be suspected when a 
disciform response occurs. They can be 
defined accurately by fluorescein angiog- 
raphy, which also demonstrates their 
characteristic permeability to dye?’ 
Nevertheless, our understanding of the 
histopathologic process of choroidal neo- 
vascularization has been limited by the 
scarcity of preserved human tissue suit- 
able for detailed analysis. Additionally, 
no appropriate and reproducible animal 
model for choroidal neovascularization 
has been available to help explain the 
basic pathophysiology of the early disease 
process. 

We induced choroidal neovasculariza- 
tion in the rhesus monkey, examined the 
fine structure of new choroidal vessels, 
and developed a hypothesis as to their 
likely mode of growth. 


MATERIAL AND METHODS 


We used 28 rhesus monkeys, both male 
and female, aged between 6 months and 
2 years and weighing between 2 and 6 kg 
each, for the investigation. We anesthe- 
tized the animals with intravenous sodi- 
um pentobarbitol, 10 mg/kg of body 
weight, and intermittently added sodium 
pentobarbitol as needed during the 
course of the experiment. 
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The pupils were widely dilated with 
1% cyclopentolate and 10% phenyleph- 
rine. We occluded many branch retinal 
veins of different sizes (usually second 
or third order) by photocoagulation. We 
used small, target-sized, high-intensity 
burns to occlude selected veins. We ini- 
tially arrested blood flow with a single, 
high-intensity burn straddling the se- 
lected vein, and later directed one or 
more supplementary burns to the partial- 
ly collapsed adjacent segment of the 
vessel downstream. Vascular patency oc- 
casionally reappeared after this treatment 
and rephotocoagulation was undertaken 
at a later date. Vitreous hemorrhage 
occurred at the time of photocoagulation 
in about one third of the experiments. In 
these instances photocoagulation was re- 
peated one to two months later when the 
vitreous hemorrhage had either absorbed 
or cleared sufficiently to permit good 
visualization of the fundus. 

In 11 monkeys, fellow arteries were 
also photocoagulated to produce more 
extensive areas of inner retinal ischemia. 
This was technically more difficult to 
accomplish and in most instances we 
achieved only partial obstruction. The 
various combinations of vascular obstruc- 
tion and occlusion are shown in the 
Table. For control purposes, we placed 
intense photocoagulation marks around 
the posterior poles of five monkeys, tak- 
ing care to avoid major retinal blood 
vessels. 

We observed the monkeys for periods 
of two weeks to nine months and took 
serial color photographs and fluorescein 
angiograms while they were under gener- 
al anesthesia. We used a fundus camera 
equipped with interference filters for 
angiography and injected 0.1 and 0.5 ml 
of sodium fluorescein via a calf vein. 
Color photography and fluorescein angi- 
ography were carried out in each animal 
before it was killed. 

At the termination of each experiment, 
we enucleated both eyes, opened them 
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TABLE 
RESULTS OF EXPERIMENTAL CHOROIDAL NEOVASCULARIZATION 


Retinal Vessels Photocoagulated 








Eves With 


NC a A IA rr titre ENTRAR AA e aAA AAAA R EER EAA denen ener 


Superior and inferior temporal veins 
Superior and inferior teers veins; 
superior temporal artery 
Superior and inferior enpor veins; 
_ inferior temporal artery 
oe: Superior and inferior temporal 
. and inferior nasal veins 
“Superior and inferior nasal veins 
Superior and inferior nasal 
and inferior temporal veins 
Superior and inferior nasal veins: 
inferior nasal artery 
facular veins 
Superior and inferior temporal veins 
«and secondary burns to ischemic retina 




















via a circumferential pars plana incision, 
and immediately immersed them in 3% 
glutaraldehyde in a 0.1 M phosphate 
buffer solution. After four hours the eyes 
were transferred to a wash of identical 
buffer containing a solution of 3% su- 
crose. We removed the anterior seg- 
ments of the eyes 24 to 48 hours later and 
-studied each fundus with a stereomicro- 
cope. Areas identified as sites or possi- 
le sites of choroidal neovascularization 
‘ere located and photographed. We used 
fluorescein angiograms to locate, orien- 
- tate, and dissect appropriate blocks of 
tissue for light and electron microscopy. 
Tissue blocks were postfixed in 2% osmi- 
um tetroxide in 0.1 M phosphate buffer 
and embedded in Araldite for sectioning. 
We used l-u sections stained with tolui- 
dine blue for light microscopy. 








RESULTS 


= Alterations in the retina after retinal 
-vascular obstruction—The combined ob- 
ruction of a superotemporal and infero- 
emporal branch vein, with or without 
: photocoagulation of a fellow artery, re- 
sulted in widespread temporal retinal 











Eves 
No. of With New Vitreous 
Eyes Vessels Hemorrhage 
28 6 9 
T 3 2 
3 l 2 
l 3e a 
3 —— l 
1 1 l 
1 — sane 
2 2 I 
2 1 2 
48 14 18 





venous stasis and ischemia within the 
distribution of the obstructed vessels. 
A few venovenous collateral channels 
formed at the borders of the obstructed 
venous circulations and diverted blood 
from obstructed to normal retinal vessels. 
Despite such channels, the temporal 
retinal circulation was markedly compro- 
mised, causing serous fluid to accumulate 
within and deep to the retina. Localized 
serous detachment of the retina was 
common at the posterior pole of the eye. 
Within two to three days, hemorrhage, 
often widespread, occurred within the 
inner retina, occasionally spreading be- 
neath the internal limiting membrane 
and reaching the vitreous cavity. Subret- 
inal tracking of blood also occurred 
occasionally. Focal and generalized zones 
of inner retinal ischemia were identified 
within a few days of the vascular occlu- 
sion and sheathing of affected major 
retinal vessels was apparent within one 
week. 

Fluorescein angiography confirmed 
widespread closure of the retinal micro- 
vasculature within the distribution of the 


obstructed veins and incompetence of 


\ 


\ 
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most residual patent veins and venules. 
The untreated retinal vasculature re- 
mained intact except for participating in 
collateral formation. 

By three to four weeks after occlusion, 
much of the retinal hemorrhage and 
edema had absorbed, and the residual 
affected vasculature had regained some 
degree of competence, although the ves- 
sel walls typically stained with fluores- 
cein during angiography. Widespread 
structural abnormalities of the affected 
microvasculature were also outlined by 
fluorescein angiography, particularly 
microaneurysms, intraretinal neovascular 
buds, shunt-like vessels, and spike-like 
regressing precapillary arterioles which 
commonly bordered areas of nonperfused 
retina. Occluded and nonfunctioning 
major vessels appeared as distinct white 
lines. Striking alterations, principally re- 
lated to the retinal pigment epithelium, 
occurred at the outer retina. We found 
foci of retinal pigment epithelial atrophy, 
proliferation, and mound formation. 
Characteristic cicatricial changes, includ- 
ing wrinkling, folds, and detachment, 
also occurred at the level of the internal 
limiting membrane. Dehiscences com- 
monly occurred in the ischemic inner 
retina and frank retinal detachments oc- 
curred on two occasions. Periretinal 
membrane formation was common and 
typically associated with retinal pigment 
epithelial cell proliferation and migration 
into the preretinal space. Vitreous degen- 
erative changes included syneresis, the 
formation of organized bands, and altera- 
tions associated with long-standing vitre- 
ous hemorrhage. 

The reopening or recanalization of one 
of the major temporal veins after photo- 
coagulation provoked the development of 
extensive venovenous collateral systems 
which communicated across the median 
raphe. Various degrees of retinal isch- 
emia occurred within the distribution of 
the occluded vein, particularly toward 
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the equatorial and peripheral retina. 
Photocoagulation of the superonasal and 
inferonasal branch retinal veins, with or 
without fellow arteries, produced acute 
fundus changes of retinal edema, hemor- 
rhage, and ischemia similar to, if less 
widespread than, occlusion of two major 
temporal vessels. At sites of intense 
photocoagulation, occluded veins and 
occasional arteries established communi- 
cation with the choroidal circulation, 
maintaining the circulatory competence 
of the area affected (Fig. 1), The occlusion 
of macular veins precipitated macular 
edema, inner retinal cystoid degenera- 
tive changes, and intraretinal hemor- 
rhage. 

At photocoagulation sites there was 
full-thickness destruction of specialized 
retinal elements, disruption of Bruch’s 
membrane, and atrophy of the underly- 
ing choriocapillaris that continued for a 
short distance beyond the photocoagula- 
tion burn. Fluorescein angiography and 
histopathologic evaluation of representa- 
tive areas indicated that the choroidal 
circulation elsewhere was well perfused, 
although, less commonly, many contigu- 
ous photocoagulation burns placed along 
the course of a retinal vein or artery 
compromised the local choroidal circula- 
tion to some degree, as shown by slow or 
nonfilling of vessels on fluorescein angi- 
ography. 

Choroidal vasoproliferation—Fourteen 
eyes demonstrated evidence of choroidal 
vasoproliferation at and beyond sites of 
photocoagulation. Occasionally the neo- 
vascular networks could be observed by 
ophthalmoscopy or biomicroscopy, but 
they were best identified by their gross 
incompetence to dye during fluorescein 
angiography. Fluorescein angiography 
also demonstrated that some neovascular 
complexes filled synchronously with the 
choroidal circulation and before retinal 
vascular perfusion had occurred. Serial 
sections traced well-developed neovas- 
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Fig. 1 (Archer and Gardiner). Left, Venous-phase fluorescein angiogram of the superonasal area of the 
fundus of a left eye after occlusion of the major superonasal retinal vein. A major anastomosis has developed 
between the distal portion of this vein and the choroidal circulation (arrow). Right, Early-phase fluorescein 
angiogram of a left fundus. A major left superotemporal artery fills directly from the choroidal circulation, 
which has perfused in advance of the retinal vasculature. 


cular channels from the proliferating 
neovascular fronds to the choroidal circu- 
lation, confirming their origin from the 
choroidal vasculature. Smaller, less well 
developed neovascular outgrowths in the 
immediate vicinity of the photocoagula- 
tion burns were more difficult to link 
directly with the choroidal circulation 
because the small and tortuous new ves- 
sels were often obscured in the profusion 
of fibroglial tissue that characteristical- 
ly occurred at photocoagulation scars. 
Three patterns of choroidal vasoprolifer- 
ation emerged between one and six 
months after photocoagulation. 

l. The most common neovascular re- 
sponse was local infiltration of the outer 
retina at and near to the site of photo- 
coagulation (eight eyes) (Fig. 2). Such 
vascular invasion of the outer retina oc- 
curred within two to four weeks of photo- 
coagulation, but the new vessels rarely 
extended farther than 1 or 2 disk diame- 
ters from the margins of the photocoagu- 
lation burns. Two eyes in which macular 


veins had been occluded developed a 
choroidal neovascular response within 
the macular region (Fig. 3). 





Fig. 2 (Archer and Gardiner). Late-phase fluores- 
cein angiogram of the fundus of a right eye. New, 
strikingly fluorescent choroidal vessels have formed 
at the site of photocoagulation marks in the supero- 
temporal fundus. 
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Fig. 3 (Archer and Gardiner). Left, Macular region of a left eye. Photocoagulation scars are present just 
temporal to the optic disk. A disciform-like lesion has developed temporal to the photocoagulation marks and 
involves the macular region. Right, Late-phase venous fluorescein angiogram of the same fundus. New 
choroidal vessels invading the subretinal space at the macula are strikingly incompetent to dye and fluoresce 


brightly. 


Three eyes developed neovascular 
fronds that infiltrated the retina for some 
distance beyond the sites of photocoagu- 
lation. In two instances well-developed 
feeding channels evolved to service the 
neovascular fronds (Fig. 4). 

2. Five eyes developed neovascular 
outgrowths from the choroid which tra- 
versed the necrotic retina at photocoag- 
ulation sites and gained the vitreous 
cavity. Such vasoproliferation typically 
occurred at sites of intense photocoagula- 
tion marks (Fig. 5) and where secondary 
photocoagulation burns had been placed 
in areas of ischemic inner retina (Fig. 6). 
Secondary burns characteristically pro- 
duced operative choroidal hemorrhage 
with extravasation of blood into the pre- 
retinal region immediately anterior to 
the photocoagulation scars. In the event 
of two such photocoagulation marks be- 
ing placed side by side, vasoformative 
tissues from each site established inter- 
vascular (intravitreal) links and anasto- 


moses (Fig. 6). These profuse neovascu- 
lar outgrowths typically regressed within 
three to four weeks, although a single 
well-developed channel connecting sep- 
arate photocoagulation sites often re- 
mained suspended within the vitreous 
cavity. Fluorescein angiography con- 
firmed that these neovascular outgrowths 
were grossly incompetent to dye; how- 
ever, established channels maintained 
some integrity, although blood flow 
through such vessels was generally very 
retarded (Figs. 7 and 8). 

Light microscopy—Histopathologic ex- 
amination of vasoproliferative regions 
confirmed that most new vessels were 
located in the subretinal space (Fig. 9). 
Serial sections in some eyes showed 
continuity between the new vessels and 
the choroidal circulation through defects 
in Bruch’s membrane. In other eyes such 
communications could not be confirmed 
as the neovascular architecture was ob- 
scured by sear tissue and proliferating 





Fig. 4 (Archer and Gardiner). Composite fluorescein angiogram (late-phase) of the fundus of a left eye. 
Photocoagulation marks have been placed along the course of the inferonasal retinal vessels. Several fronds of 
subretinal neovascularization have formed at sites of photocoagulation (arrows). One network of subretinal 
neovascularization has extended some distance from the photocoagulation site towards the nasal equatorial 
retina (en). Much of the nasal retina has lost its retinal circulation and occasional collateral branches link 
obstructed and unobstructed circulation. The neovascular networks are strikingly incompetent at their 


growing fronts. 





Fig. 5 (Archer and Gardiner). Venous angiograms show filling of choroidovitreal neovascular fronds that 
have developed at photocoagulation sites (arrows). The loop-like configuration of the new vessels can be 
identified in the early phases of angiography (left); late-phase angiogram (right) demonstrates their marked 


incompetence to dye. 
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Fig. 6 (Archer and Gardiner). Fluorescein angiographic montage (late-phase) of the fundus of a left eye. 
Photocoagulation of superotemporal and inferotemporal vessels has resulted in widespread ischemia of the 
temporal inner retina. Choroidovitreal neovascularization has occurred at secondary photocoagulation marks 
placed within the ischemic temporal retina. A major intravitreal vascular trunk communicates between the 


two foci of vasoproliferative tissue (arrow). 


retinal pigment epithelial cells at the 
photocoagulation sites. We found no 
communications between the vasoprolif- 
erative tissue and the retinal or papillary 
circulation, although, as noted previous- 
ly, major retinal veins and arteries occa- 
sionally communicated with the choroidal 
circulation. 

The retina overlying the neovascular 
complexes was largely ischemic and ne- 
crotic. The internal limiting membrane 
was typically wrinkled, often detached, 
and in some regions showed breaches 
through which Miiller cells and astroglial 
processes had gained access to the preret- 
inal space. Focal accumulations of degen- 
erate red blood cells together with mac- 
rophages were frequently associated with 
the detached limiting membrane. Some 
macrophages contained partially seques- 
trated red blood cells, whereas others 
appeared to debride the internal surface 


of the detached membrane. Loss of the 
nervous elements in the inner retina 
often resulted in vacuolization and ret- 
inoschisis (Figs. 10 and 11), although the 
basic tissue skeleton was usually main- 
tained through a compensatory over- 
growth of the glial components. The 
gliotic tissue contained hypertrophied 
Miiller cells, scattered fibrous astrocytes 
and, occasionally, in the interstices, 
lipid-laden macrophages. Embedded in 
the mosaic of glial processes were numer- 
ous remnants of the atrophic retinal vas- 
culature. This material usually consisted 
of redundant basal lamina and degenerate 
erythrocytes. Where residual vascular 
basement tubes remained patent, they 
persisted as empty ghost vessels, although 
in many instances these too had been 
colonized or parasitized by the advancing 
glia. 


The outer retina also showed a host of 
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Fig. 7 (Archer and Gardiner). Superior secondary photocoagulation burn shown in Figure 6. Neovascular 
loops can be identified against the white background of fibroglial tissue (arrow). Linear accumulations of 
pigmented cells accompany the new vessels and extend into the vitreous. 


degenerative changes near choroidal neo- 
vascular membranes. The retinal pig- 
ment epithelial cells in particular dis- 
played a wide spectrum of alterations, 
including atrophy, depigmentation, and 
proliferation (Fig. 9). Proliferative trans- 
formations occurred either as reduplica- 
tion of the existing epithelium or in the 
formation of subretinal membranes. 


These membranes were composed of 


cells that formed orderly palisades, hav- 
ing a basal lamina at one aspect and a 
microvillous border at another. Wander- 
ing phagocyte-like cells that appeared to 
bud from the pigment epithelium were 
common both at photocoagulation scars 
and throughout the adjacent retina. Less 
frequent additions to the cellular infil- 


trate of the neovascular lesions were un- 
usual giant cells with ultrastructural fea- 
tures suggesting a pigment epithelial 
origin. 

Bruch’s membrane was discontinuous 
and disorganized at sites of photocoagula- 
tion associated with choroidal neovascu- 
larization, and small scattered dehis- 
cences were found in the region of 
choroidal neovascular networks, particu- 
larly where advanced retinal pigment 
epithelial alterations had occurred. The 
retinal receptor layer was often degener- 
ate or absent in the region of the neovas- 
cular complexes, although islets of de- 
formed residual outer receptors persisted 
in the subretinal space. The choriocapil- 
laris was obliterated at sites of photocoag- 
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Fig. 8 (Archer and Gardiner). Left, Late-phase fluorescein angiogram of the fundus shown in Figure 6 taken 
three weeks after photocoagulation of ischemic retina. There is extensive intravitreal fluorescein leakage from 
incompetent choroidovitreal neovascular networks. Right, Late-phase fluorescein angiogram taken three 
weeks later shows regression of most choroidovitreous vessels at the superior photocoagulation site and 
significant resolution of neovascular fronds inferiorly. A residual major vessel links the photocoagulation sites 
and is competent to dye. 


ulation but remained intact and perfused 
elsewhere. 

The neovascular fronds contained con- 
glomerations of irregularly convoluted 
capillaries enmeshed in a heterogeneous 
ground substance within the subretinal 
space (Fig. 8). The capillaries had endo- 
thelial and pericyte cell components and 


well-developed basement membranes. 
As neovascular fronds matured and infil- 
trated the outer retina, major vascular 
trunks occasionally developed to service 
the growing fronds. These vessels had 
the features of arteries and veins and 
were closely surrounded by dense fibrous 
tissue that included scattered fibroblasts 
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Fig. 9 (Archer and Gardiner). Subretinal neovasuclar frond. New vessels are present in 
the subretinal space. The overlying retinal receptors are atrophic and stunted and show a 
wide variety of degenerative changes. The inner retina is atrophic, gliotic, and largely 
avascular. The retinal pigment epithelium shows proliferation and reduplication. The 
choroidal vasculature remains intact (X 300). 





containing fibroblasts and large bundles of collagen. The vascular bundle lies in the 
subretinal space and is surrounded by Miiller cells and residual dystrophic receptors 


(x 300). 
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Fig. 11 (Archer and Gardiner). Choroidovitreal neovascular complex extending from the choroid to the 
preretinal region (arrow). The new vessels are accompanied by fibrous tissue and pigmented cells of probable 
choroidal origin. The neighboring retina is degenerate with areas of retinoschisis (Xx 300). 


(Fig. 10). This common adventitia was 
surrounded by a neuroglial layer com- 
posed of processes of hypertrophied Miil- 
ler cells. 

New vessels that extended from the 
choroid through the retina into the vit- 
reous were ensheathed by fibrous tis- 
sue and surrounded by numerous pig- 
mented cells, probably of choroidal origin 
(Fig. 11). Major choroidovitreal channels 
had the features of choroidal arterioles 
but the structure of nearby capillary radi- 
cals could not be determined at this level 
of magnification. Major channels that oc- 
casionally communicated between two 
photocoagulation sites had the general 
features of choroidal arteries. 


DISCUSSION 


The exact factors that precipitate and 
sustain choroidal neovascularization in 
the human eye are not known, although 


characteristic changes in Bruch’s mem- 
brane, the retinal pigment epithelium, 
and outer retina are known to precede 
and accompany fibrovascular invasion of 
the subpigment epithelial or subretinal 
spaces.” Typical changes include thick- 
ening and microfractures of Bruch’s 
membrane and qualitative changes in its 
collagen and elastic fibers. The deposi- 
tion of calcium, needle-like crystals, and 
PAS-positive granular, vesicular, and fila- 
mentary material within Bruch’s mem- 
brane also make it more vulnerable to the 
ingrowth of new vessels from the cho- 
roid. Separation of the retinal pigment 
epithelium from Bruch’s membrane, ei- 
ther by drusen material or serous fluid. 
also appears to be a key event leading to 
choroidal neovascularization; indeed, 
some investigators consider it a necessary 
prerequisite. Most of these predisposing 
changes are age-related and probably 
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account for the absence of spontane- 
ous choroidal neovascularization in the 
healthy young animal and the difficulties 
experienced in inducing experimental 
new vessel growth into the outer retina. 

In this experiment, choroidal neovas- 
cularization was induced in the rhesus 
monkey by impoverishing the blood sup- 
ply to the inner retina and producing 
defects or damage to Bruch’s membrane 
by intense photocoagulation. Neovascu- 
lar networks were observed in 14 of 46 
eyes after photocoagulation; these oc- 
curred predominantly in eyes where in- 
tense repeated photocoagulation marks 
had produced extensive inner retinal 


ischemia and disruption of Bruch’s mem- 
brane. No new vessels formed where 


etinal vascular patency was re-estab- 


_ lished and where the retin al microvascu- 
-lature had reperfused. 


The choroidal origin of the new vessels 
was confirmed histologically in four in- 
stances, although most of the communi- 
cating vessels identified were of larger 
order, joining major vascular radicals in 
the outer choroid. These vessels were 
from well-established fronds and showed 
few of the early vasoformative changes 
that might have originated from the 
choriocapillaris layer. 

Fluorescein angiography showed that 


well-established neovascular networks 


perfused synchronously with the choroi- 





dal circulation and independently of the 
retinal vasculature that was characteris- 
tically attenuated or absent in the region 
of neovascularization. All neovascular 
networks were grossly incompetent to 
dye during angiography, particularly at 
their growing tip, and could be easily 
identified by the rapid outpouring of dye 
from their walls into nearby retina or 
vitreous during the early phase of angiog- 
raphy. This profuse leakage of dye was 
distinguishable from the hyperfluores- 


+- cence that occurred at retinal pigment 
epithelial defects or from zones of ex- 
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posed choriocapillaris that bordered 
photocoagulation marks. The major arte- 
rial and venous trunks that served active- 
ly growing neovascular fronds were more 
competent to dye, although in the late 
phases of angiography fluorescein leaked 
for a short distance into the neighboring 
retina. It is likely that their thickness 
(three or four layers) and the surrounding 
condensation of fibrous tissue had an 
important bearing on their degree of 
integrity and competence to fluorescein. 
Most neovascular complexes infiltrated 
the subretinal space only in the immedi- 
ate vicinity of photocoagulation marks for 
a short distance beyond the confines of 
photocoagulation scars. In several in- 
stances, there was evidence of regression 
six to eight weeks after photocoagulation. 
These vessels may have represented a 
healing response of the choroidal vascula- 
ture that waned after a scar was formed. 
Conversely, other neovascular fronds in- 
vaded the subretinal space for distances 
of 5 or 6 disk diameters and developed 
well-defined supporting vessels. The rate 
of growth of these fronds was typically 
slow, barely exceeding 2 to 3 mm per 
month. Occasionally, we noted small 
hemorrhages at or adjacent to the advan- 
cing front of the neovascular frond. The 
factors determining the direction and 
rate of neovascular propagation were not 
clear: however, new vessel formation was 
characteristically confined to regions 
where overlying retina was ischemic and 
necrotic, and in no instance did new 
vessels invade normal retina. 
Choroidovitreal neovascularization 
fronds occurred at sites of intense photo- 
coagulation, particularly where a second 
photocoagulation mark had been placed 
within an area of ischemic inner retina. 
Such secondary burns were often associ- 
ated with choroidal rupture and extrava- 
sation of blood through the degenerate 
retina into the vitreous cavity. Extensive 
fronds of choroidovitreal neovasculariza- 
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tion developed at such sites within three 
or four weeks after photocoagulation. 
When two such complexes developed 
nearby, the vasoformative fronds from 
each showed a tendency to establish 
intervascular links and anastomoses. 
After resolution of vitreous hemorrhage, 
the neovascular fronds rapidly regressed 
and in some instances disappeared en- 
tirely, leaving either a formed vascular 
channel spanning the photocoagulation 
scars or a fibrous band in the wake of 
the neovascular tissue. Why such ac- 
tively proliferating fibrovascular chan- 
nels should regress so rapidly upon gain- 
ing the vitreous cavity is not known, 
although there is evidence that the vitre- 
ous may have an inhibitory effect on 
vasoproliferation.*" Established vitreous 
channels seemed more resistant and per- 
sisted for many months after the main 
vasoproliferative outgrowth had receded. 
These major channels communicated 
with the choroidal circulation at each 
extremity and were clearly under low 
perfusion pressure as blood flow within 
them was strikingly retarded. 

The proliferating neovascular networks 
were composed of capillaries with well- 
defined lumina of approximately the 
same dimensions as the choriocapillaris 
(10 to 30 u). The new vessels had well- 
developed endothelia and basement 
membranes and possessed pericytes in 
significantly greater numbers than is 
common in normal choriocapillaris tissue. 
Each growing frond was composed of 
many primitive and proliferating capillar- 
ies cut at many angles within each sec- 
tion. Neovascular channels proximal to 
the growing front had significantly wider 
lumina surrounded by well-formed endo- 
thelial cells and one to four layers of 
smooth muscle cells. These vessels pre- 
dominantly occupied the subretinal space 
and, as they increased in size, were 
closely surrounded by fibrous tissue and 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1981 


neuroglia, The proliferating capillaries 
and larger channels typically infiltrated 
the subretinal space which contained 
loosely arranged amorphous material, 
chronic inflammatory cells, and phago- 
cytes scattered about the outer retina. 
The phagocytes, however, were not par- 
ticularly concentrated about the advan- 
cing edge of the neovascular tissue and 
were not a feature of the vasoproliferative 
process. Conversely, retinal pigment epi- 
thelial cells in various guises (migratory 
or giant cells, for example), were always 
closely associated with neovascular 
growth.” 

The two factors that particularly influ- 
enced new choroidal vessel formation in 
this experiment were dehiscences in 
Bruch’s membrane and alterations in the 
cellular structure and architecture of the 
outer retinal parenchyma which appeared 
to provide a suitable environment for 
vasoproliferation. Choroidal neovascular- 
ization developed only where breaks in 
Bruch’s membrane had occurred. How- 
ever, defects in Bruch’s membrane alone 
are insufficient to provoke subretinal 
neovascularization. Breaks produced in 
normal retina by intense photocoagula- 
tion only result in a limited growth of 
fibroglial tissue from such sites toward 
the vitreous cavity without significant or 
detectable vasoproliferation. 

The special conditions favoring vaso- 
proliferation after retinal vascular occlu- 
sion are not clear; however, vein occlu- 
sion may produce widespread necrosis of 
the inner retina and open the subretinal 
space after the seepage and dispersion of 
fluid and blood from obstructed inner 
retinal vessels. Convenient low-resist- 
ance pathways are thus available for the 
extension of neovascular channels be- 
neath the retina. Dense and compact 
tissue resists infiltration by blood vessels, 
as shown by the resistance of normal 
corneal stroma to invasion by corneo- 
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scleral limbal neovascular fronds and the 
role of corneal edema in the development 
of neovascularization."* 

In this experiment no new choroidal 
vessels invaded the subpigment epitheli- 
al region. In this respect our experimen- 
tal model differs from the clinical situa- 
tion where the subpigment epithelial 
ingrowth of vessels is the most common 
preliminary to vascularization of the sub- 
retinal space and initiation of the disci- 
form response. The failure of new choroi- 
dal vessels to invade the subpigment 
epithelial region in this experiment may 
be related to the application of intense 
photocoagulation marks which may have 
produced a firm attachment of the retinal 
pigment epithelium to Bruchs mem- 
brane, thus closing the potential subpig- 
ment epithelial space. 

This experiment provides no firm de- 
scription of the precise stimulus to vaso- 
proliferation, although, theoretically, fil- 
terable vasoformative factors could be 
liberated by degenerating retinal cells or 
from the abnormally proliferating pig- 
ment epithelial cells that attend the 
neovascular fronds. It is unlikely that 
choroidal ischemia has any major role in 
the formation of new vessels, as the 
choriocapillaris in this model remained 
well perfused except in the immediate 


«o vicinity of the photocoagulation burns. 
-= We do not know whether retinal hypoxia 


has any bearing on the formation and 
maintenance of choroidal neovasculariza- 
tion because we did not make direct 
measurements of oxygen tension in the 
vicinity of new vessels. However, as the 
choriocapillaris was normally perfused 
and the inner retina largely necrotic, 
containing only a few viable and presum- 
ably actively metabolizing cells, it would 
seem that hypoxia was not a major factor. 
Ernest and Archer? measured oxygen 
tension in a similar situation in monkeys 
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where superior and inferior temporal 
branch retinal veins had been occluded to 
produce extensive inner retinal ischemia. 
They found little detectable difference in 
oxygen tensions between ischemic inner 
retina and adjacent normal retina, and it 
is likely that the findings would be similar 
in this experiment. 
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BILATERAL JUXTAPAPILLARY SUBRETINAL NEOVASCULARIZATION 
ASSOCIATED WITH PSEUDOTUMOR CEREBRI 


PETER H. Morse, M.D., ALBERT S. LEVEILLE, M.D., Jack P. ANTEL, M.D., 
AND JANET V. BURCH, M.D. 
Chicago, Illinois 


A 32-year-old obese woman with hypertension and a three-year 
history of pseudotumor cerebri developed bilateral juxtapapillary 
subretinal neovascular membranes. To our knowledge, this is the first 
reported case of bilateral subretinal neovascular membranes compli- 
cating the course of this disease. The subretinal neovascular membrane 
in the left eye spontaneously involuted, but because the membrane in 
the right eye threatened the foveola, the patient underwent argon-laser 
photocoagulation. The subretinal fluid and hemorrhage progressively 
resolved, the membrane was replaced by fibrous tissue, and visual 


acuity improved. 


The pathogenesis of the subretinal neovascular membranes was 
presumably secondary to pressure deformity of the border of Bruch’s 
membrane at the optic disk, creating a discontinuity of normal anatomic 
apposition of the chorioretinal layers. This anatomic dehiscence, 
coupled with hypoxia created by axonal tissue swelling and resultant 
impaired vascular perfusion of the tissues, led to the development of 


subretinal neovascular membranes. 


The list of ocular diseases in which 
subretinal neovascular membranes have 
been observed is constantly expanding. 
To date, these diseases include senile 
macular degeneration, presumed ocular 
histoplasmosis syndrome, idiopathic sub- 
retinal neovascularization in both old and 
young patients, severe myopia, healed 
disseminated chorioretinitis of unknown 
origin, drusen of the optic nerve head, 
hereditary drusen of Bruch’s membrane, 
angioid streaks, toxoplasmosis, toxocar- 
iasis, sarcoidosis, pseudotumor cere- 
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bri,’® choroidal folds,’ Best’s vitellirup- 
tive macular degeneration,’ rubella,*” 
choroidal nevi, choroidal melanomas, 
choroidal hemangiomas, hamartomas of 
the retinal pigment epithelium, meta- 
static tumors," coccidiomycosis, Hara- 
da's disease, acute multifocal posterior 
placoid pigment epitheliopathy, Behcet's 
disease,” geographic helicoid (serpigi- 
nous) choroiditis,® and choroidal rup- 
ture.“ They also occur after excessive 
photocoagulation, 

To the best of our knowledge, this is 
the first report of bilateral juxtapapillary 
subretinal neovascular membranes in a 
woman with pseudotumor cerebri. The 
two previous cases of unilateral disease 
occurred in men.*® In our patient, one 
eye underwent a spontaneous involution 
of the subretinal neovascular membrane 
without treatment, whereas the fellow 
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eye required argon-laser photocoagula- 
tion because of progressive enlargement 
of the subretinal neovascular membrane 
that threatened the foveola. 


CASE REPORT 


A 32-year-old obese woman was examined here in 
the fall of 1976. She had had right frontal headaches 
and intermittent dizziness throughout the previous 
year. During the previous six months she had noticed 
episodes of blurred vision lasting 20 to 30 minutes. 
These were so severe that she was unable to see 
anything clearly. She had a history of hypertension 
and rheumatic fever as a child. She was being treated 
with a mixture of spironolactone and hydrochloro- 
thiazide (Aldactazide) and a potassium supplement. 

Results of a physical examination were unremark- 
able. Her blood pressure was 130/96 mm Hg. Results 
of a neurologic examination were within normal 
limits, except for a slight nystagmus on right lateral 
gaze. 

Ophthalmic examination disclosed an uncorrected 
visual acuity of 6/6 (20/20) and 4 point in both eyes. 
Intraocular pressure was 14 mm Hg in each eye by 
applanation tonometry. Results of anterior segment 
and slit-lamp examinations were within normal lim- 
its. On ophthalmoscopy, both optic disks showed 
some hyperemia with slight elevation and blurred 
margins. There was a mild retinal venous dilation, 
with no spontaneous venous pulsation on either optic 
disk, but this was easily elicited by gentle pressure on 
the globe. Peripheral visual fields were within nor- 
mal limits. 

Results of computed axial tomography of the orbits 
and brain with iodine infusion and the sodium 
pertechnetate Tc 99m brain scan were within normal 
limits. The VDRL test was nonreactive. Lumbar 
puncture gave an opening pressure of 320 mm H20, 
with clear fluid and no cells; protein level was 
29 mg/100 ml and glucose level was 58 mg/100 ml. 
The diagnosis was pseudotumor cerebri and the pa- 
tient began taking acetazolamide, 250 mg every six 
hours, in addition to spironolactone and hydrochloro- 
thiazide. 

The patient’s symptoms improved, and she had 
only an occasional mild headache over the ensuing 
months. In early 1977 treatment with acetazolamide 
was discontinued. 

Periodic follow-up examinations disclosed no 
change until July 17, 1979. At that time her uncor- 
rected visual acuity was still 6/6 (20/20) and 4 point 
in both eyes. The bilateral papilledema was more 
pronounced and we found no spontaneous retinal 
venous pulsations on the optic disks. There was a 
small hemorrhage inferotemporal to the optic disk in 
the left eye. The Goldmann visual fields showed 
enlarged blind spots in both eyes with a small 
superonasal visual field defect in the left eye. 

The patient was admitted to the hospital on July 
23, 1979. Her blood pressure was 132/85 mm Hg. 
A lumbar puncture, performed July 24, gave an 
opening pressure of 270 mm HO; cerebrospinal 
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Fig. 1 (Morse and associates). Right eye shows 
marked papilledema. The juxtapapillary subretinal 
neovascular membrane is the light-colored, elevated 
area superotemporal to the optic disk. There are a 
few small hemorrhages at the margin of this lesion. 


fluid was clear and without cells; the protein lev- 
el was 33 mg/100 ml and the glucose level was 
56 mg/100 ml. Results of cytologic studies of the 
cerebrospinal fluid and immunoglobulin tests were 
unremarkable. A second computed axial tomograph- 
ic scan showed small ventricles consistent with the 
diagnosis of pseudotumor cerebri. 

On ophthalmic examination Aug. 31, the patient's 
best corrected visual acuity was R.E.: 6/6 (20/20) 
and 3 point and L.E.: 6/60 (20/200) and 0 point. 
The optic disk in the right eye was elevated with 
capillary dilation giving a slightly hyperemic ap- 
pearance. There was a light-colored elevation of the 
retina and retinal pigment epithelium supero- 
temporal to the optic disk (Fig. 1). The left eye 
showed an elevated optic disk with dilation of the 
capillaries. There was a light-colored elevation of the 
retina inferotemporal to the optic disk with retinal 
edema, hard yellow exudate, some subretinal fluid, 
and subsensory retinal hemorrhage with retinal striae 
extending to the foveola (Fig. 2). 

On Nov. 30, 1979, her uncorrected visual acuity 
was R. E.: 6/4.5 (20/15) and 3 point and L. E.: 6/18+2 
(20/60+2) and 4 point. Ophthalmoscopy showed 
some resorption of the inferotemporal peripapillary 
hemorrhage in the left eye. 

By Dec. 28, 1979, the patient had noted an 
increased blurring of vision in her right eye, but her 
uncorrected visual acuity was 6/6—2 (20/20—2) and 4 
point. On ophthalmoscopy, the right eye showed 
further superotemporal peripapillary retinal eleva- 
tion, retinal edema, and subsensory retinal hemor- 
rhage. The left eye showed temporal and inferotem- 
poral retinal pigment epithelial atrophy, nodular 
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Fig. 2 (Morse and associates). Left eye at time first 
visual difficulty was noted. The optic disk is elevated 
and the margins are blurred. Inferotemporal to the 
border of the optic disk there is a light-colored area 
beneath which lies the subretinal neovascular mem- 
brane. There is surrounding hemorrhage, retinal 
traction striae, and some hard yellow exudate. 


subretinal fibrosis, and striae of the retina extending 
in a superotemporal direction involving the foveola 
(Fig. 3). Fluorescein angiography demonstrated the 
staining of the subretinal fibrous nodule and sur- 


rounding speckled hypopigmentation and hyperpig- 





Fig. 4 (Morse and associates). Left eye. Fluores- 
cein angiogram shows the residual subretinal fibrous 
nodule at the site of the subretinal neovascular 
membrane. There is a surrounding area of mottled 
disruption of the retinal pigment epithelium. 
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Fig. 3 (Morse and associates). Left eye after 
spontaneous involution of the subretinal neovascular 
membrane. A small collar of subretinal fluid not 
involving the foveola remains. There are some faint 
lines from subretinal fibrosis and the striae have 
become less prominent. 


mentation as a result of the disruption of the retinal 
pigment epithelium (Fig. 4). 

On May 19, 1980, the patient complained of 
decreasing visual acuity in her right eye. Best cor- 
rected visual acuity was R.E.: 6/12—1 (20/40—1) and 
12 point and L.E.: 6/12+3 (20/40+3) and 4 point. 
The right eye showed a large light-colored area, de- 
limiting the superotemporal juxtapapillary sub- 
retinal neovascular membrane with an increased 
amount of subretinal fluid and subsensory retinal 
hemorrhage (Fig. 5). The subretinal neovascular 
membrane was confirmed and localized by fluores- 
cein angiography (Fig. 6). 

On May 30, 1980, the patient's visual acuity was 
R.E.: 6/18 (20/60) and L. E.: 6/9 (20/30). Because the 
enlargement of the subretinal neovascular membrane 
in the right eye threatened the foveola, the patient 
underwent argon-laser photocoagulation (Fig. 7). 

At a follow-up examination on June 20, 1980, visual 
acuity in the right eye was 6/90 (20/300) and 18 point. 
There was more subretinal serous transudate visible 
but the subretinal hemorrhage showed partial resorp- 
tion. By July 11, 1980, visual acuity had improved to 
6/18+2 (20/60+2) and 4 point with progressive 
resorption of the subretinal fluid and hemorrhage. 

By Aug. 15, corrected visual acuity in both eyes 
was 6/7.5 (20/25) with —0.75 sphere; visual acuity was 
4 point at near without correction. The area of the 
temporal subretinal neovascular membrane adjacent 
to the optic disk in the right eye was occupied by 
subretinal fibrous tissue. There were small retinal 
folds or striae, created by the fibrous membrane 
exerting traction on the retina, radiating toward the 
macula (Fig. 8), 
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Fig. 5 (Morse and associates). Right eve shows a 
marked enlargement of the subretinal neovascular 
membrane superotemporal to the optic disk, with 
subretinal hemorrhage, serous subretinal fluid, and 
striae of the retina. 


DISCUSSION 
This patient was, to the best of our 
knowledge, the first observed with bilat- 
eral juxtapapillary subretinal neovascular 
membranes in pseudotumor cerebri. Al- 


though this disease predominantly occurs 
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argon-laser photocoagulation of the area of 
the aina neovascular membrane. 


Fig. 7 (Morse and associates). 
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Fig. 6 (Morse and associates), Right eye. Late- 
stage fluorescein angiogram demonstrates greater 
intensity of fluorescein staining of the right subretinal 
neovascular membrane and hyperfluorescence of the 
optie disk. 


in women, the two previously reported 
vases of unilateral subretinal neovascular 
membranes involved men 31 and 54 years 
old.** In our patient, the subretinal neo- 
vascular membrane in the left eye under- 
went a spontaneous involution without 





Right eye, 2% 
months after photocoagulation of the subretinal 


Fig. 8 (Morse and associates). 


neovascular membrane. There is residual subretinal 
fibrosis and small retinal striae created by traction, 
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significant damage to central vision. 
However, in her right eye the subretinal 
neovascular membrane showed signs of 
fulminant enlargement, threatening the 
foveola and papillomacular bundle, and 
was treated with the argon laser. 

The formation of subretinal neovascu- 
lar membranes is still not fully under- 
stood. Normal eyes possess connections 
between the posterior ciliary and retinal 
blood vessels at the optic nerve head." 
The physical deformation of the normal 
anatomic apposition of peripapillary tis- 
sues by papilledema may create the re- 
quired pathway for the ingrowth of 
neovascularization beneath the retinal 
pigment epithelium and sensory retina. 
The axons of the optic nerve head are 
bordered by rigid tissue circumferen- 
tially and posteriorly and therefore the 
prelaminar tissue pressure is increased 
by the swollen axons seen in papillede- 
ma. Monocular, inferior, altitudinal visu- 
al field defects secondary to ischemia, 
confirmed by fluorescein angiography, 
have been documented in a patient with 
chronie papilledema.” Atrophy of the 
optic nerve head also occurs in patients 
with chronic papilledema. Evidence 
points to a compromise of a prelaminar 
blood supply, the adequacy of which 
depends upon intraocular pressure, optic 
disk tissue pressure, and arterial perfu- 
sion pressure. 

Subretinal neovascular membranes are 
not usually symptomatic unless they com- 
promise the patients central vision or 
visual field. Any patient with a juxtapapil- 
lary hemorrhage should be carefully ob- 
served because this sign may be the 
earliest indication of a subretinal neovas- 
cular membrane, appearing before it 
enlarged enough to become visible be- 
neath the elevated retinal pigment epi- 
thelium. 

The rate of enlargement of subretinal 
neovascular membranes, their ultimate 
size, and the time period during which 
this occurs vary widely. Spontaneous in- 
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volution without marked damage to the 
central vision does occur, but any sub- 
retinal neovascular membrane in a tem- 
poral juxtapapillary location or any sub- 
retinal neovascular membrane within 
the temporal major retinal vascular ar- 
cades is a potential threat to central vi- 
sion. Subretinal neovascular membranes 
may be stable for weeks to months, and 
then either involute or undergo sudden 
rapid enlargement. These lesions must 
undergo photocoagulation before it be- 
comes unsafe. Once the lesions spread 
beneath the capillary free zone, photo- 
coagulation is no longer safe. The topo- 
graphical location of the subretinal neo- 
vascular membrane is important. Central 
vision may be transiently reduced by 
serous transudate or hemorrhage from a 
subretinal neovascular membrane which 
is distant from the foveola and which 
may undergo photocoagulation safely. 
After resorption of subretinal fluid and 
hemorrhage, previous visual acuity is 
restored. However, any portion of a 
subretinal neovascular membrane be- 
neath the capillary free zone and fo- 
veola cannot undergo photocoagulation 
safely, 
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Fifty years ago this month in The Journal 


Among the many excellent plans for increasing the usefulness of 
“The Academy,” none has met with greater favor than that of the 
Section on Instruction, devoted to “tabloid” courses of postgradu- 
ate instruction, splendidly arranged and most acceptably given to 
groups small enough to lend an intimate and informal character to 
each period. The most recent addition to this course is the intensive 
work in practical pathology and pathologic histology, a course 
necessarily limited to a small number, and which was over 
subscribed for, practically by return mail, when the notices of it 
were issued. 

Nor should we forget the part the Academy played, in conjunc- 
tion with the other national special societies, in founding the 
examining boards for ophthalmology and otolarynology, which have 
functioned so successfully and which have contributed greatly to a 
sort of standarization of the preparation for special work. 


E. C. Ellett: The Academy. Am. J. Ophthalmol. 14:256, 1931 








CHOROIDAL NEOVASCULARIZATION AS A LATE COMPLICATION OF 


OCULAR TOXOPLASMOSIS 


Davip L. Knox, M.D., AND ARNALL Patz, M.D. 
Baltimore, Maryland 


Macular detachment caused by choroidal neovascularization in eyes 
with previous toxoplasmic infections is one possible explanation of 
sudden loss of visual acuity. Three patients with quiescent chorioretinal 
scars, presumed to be toxoplasmic in origin, developed choroidal 
neovascular membranes that caused sudden loss of visual acuity. In 
none of the three cases was there any ophthalmoscopic evidence of 
intraocular inflammation. In two patients, the choroidal neovasculari- 
zation was subfoveal and, therefore, not suitable for photocoagulation. 
However, visual acuity in each of the affected eyes was only partially 
impaired (6/15 [20/50] in one patient and 6/30 [20/100] in the other). In 
the third patient, the choroidal neovascular membrane was treated 
with argon-laser photocoagulation. Two months after treatment, visual 
acuity in that eye was 6/9 (20/30), and there was angiographic evidence 
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that the neovascular membrane had closed. 


Among the common features of ocu- 
lar toxoplasmosis are anterior uveitis, 
retinochoroiditis, vitreitis, or some com- 
bination of these.’ We studied three 
cases in which visual loss was ascribed to 
a macular detachment secondary to a 
choroidal neovascular membrane adja- 
cent to an inactive retinochoroidal scar. 
In one case, the neovascular membrane 
was outside the fovea and was treated 
successfully with argon-laser photocoagu- 
lation. 


CASE REPORTS 


Case 1—An asymptomatic 13-year-old girl had a 
visual acuity of 6/6 (20/20) recorded during a routine 
ocular examination in February 1976 and again in 
November 1977. On each occasion, fundus photo- 
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graphs were taken of a yellow spot beneath the right 
macula and some perivascular pigmentation below 
each macula, In March 1978, she noted visual loss in 
the right eye for the first time. Visual acuity was 
reduced to 6/7.5 (20/25) in the right eve, and there 
was an area of retinal inflammation with overlying 
vitreous cells below the right macula. Photographs 
were not taken. 

A Sabin-Feldman dye test, positive at a titer of 
1:128, confirmed the clinical suspicion of toxoplasmic 
retinochoroiditis, and she was treated with pyrimeth- 
amine, sulfadiazine, and systemic corticosteroids. 

In May 1978, her visual acuity worsened to 6/24 
(20/80) in the right eve, but by June 1978 it had 
improved to 6/12 (20/40). In August 1978 her visual 
acuity was 6/9 (20/30) in the right eye and there was 
no evidence of anterior or posterior segment inflam- 
mation. There was a yellow chorioretinal scar below 
the right fovea (Fig. 1, left). Therapy was discontin- 
ued because the lesion appeared to be quiescent. 

The patient was examined periodically, On April 
25, 1979, her visual acuity was 6/18 (20/60) in her 
right eye. There was a hemorrhagic lesion above the 
chorioretinal scar in the right macula. At that time 
the patient was referred here. 

On May 22, 1979, visual acuity was R.E. 6/9 
(20/30) and L. E.: 6/6 (20/20). The media were clear in 
both eyes. Ophthalmoscopy showed a chorioretinal 
scar below the fovea in the right eve and a green-gray 
choroidal neovascular membrane causing a serous 
detachment of the macula (Fig, 1, right). Subretinal 


blood was present nasal to the lesion. A fluorescein 
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Fig. 1 (Fine and associates). Case 1. Left, Right macula, August 1978, shows chorioretinal scar inferior to 
fovea. Visual acuity was 6/9 (20/30). Right, Right macula in May 1979. Arrow points to new vessel membrane 
above chorioretinal scar. Note hemorrhage in fovea. Visual acuity was still 6/9 (20/30). 


angiogram showed the neovascular membrane to be Case 2—A 53-year-old woman had had bilateral 
subfoveal in position and no treatment was recom- macular chorioretinal scars since she was 12 years of 
mended (Fig. 2). age. These had been ascribed to congenital toxoplas- 


In November 1979, visual acuity in the right eye mosis. Visual acuity in the right eye had always been 
was reduced to 6/60 (20/200). By February 1980, poor, but that in the left eye had been good until July 
however, visual acuity had improved to 6/15 (20/50) 16, 1979, when it was recorded as 6/12 (20/40). At 
despite a persistent subfoveal neovascular membrane that time she was referred here. 

(Fig. 3). Four days later, on July 20, 1979, visual acuity was 





Fig. 3 (Fine and associates). Case 1. Right macula, 

Fig. 2 (Fine and associates). Case 1. Early-phase February 1979, shows persistent subfoveal neovascu- 
angiogram shows neovascular membrane under fove- larization (large arrow) and persistent subretinal fluid 
al avascular zone. (small arrows). Visual acuity was still 6/9 (20/30). 
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Fig. 4 (Fine and associates). Case 2. Left, Excavated chorioretinal scar involving the right macula of a 
53-year-old woman. Right, Chorioretinal scar with serous detachment (arrow) nasal to scar in the left eye. 


finger counting in the right eye and 6/12 (20/40) in 
the left eye. The media were clear in both eyes. 
Ophthalmoscopy disclosed a large excavated cho- 
rioretinal scar in the right eye (Fig. 4, left), and a 
smaller but similar scar in the left eye temporal to the 
fovea with a serous detachment of the sensory retina 
nasal to the scar (Fig. 4, right). The patient was 
treated with antibiotics and systemic corticosteroids. 

When visual acuity failed to improve after three 
weeks, a fluorescein angiogram was performed. The 
angiogram showed a choroidal neovascular mem- 
brane nasal to the scar with late-phase leakage under 
the sensory retina (Fig. 5). Because visual acuity was 
threatened by a neovascular membrane outside the 
fovea, argon-laser photocoagulation was applied after 
retrobulbar anesthesia had been administered 
(Fig. 6, left). 

Two months later, in October 1979, visual acuity 
was 6/9 (20/30) and the sensory retina was flat (Fig. 6, 
right). Fluorescein angiography at this time showed 
no further leakage of dye. 

Case 3—An 18-year-old man had had a punched- 
out, sharply defined lesion just inferior to the left 
macula since he was 5 years old. Results of ophthal- 
moscopic and slit-lamp examinations were otherwise 
normal. The lesion was two thirds of a disk diameter 
in size with fine pigment clumping in the temporal 
portion (Fig. 7). Corrected visual acuity was R.E.: 
6/6 (20/20) and L.E.: 6/9+ (20/30+). The lesion was 
considered to be secondary to a previous infection 
with Toxoplasma gondii, although it was less heavily 
pigmented than the typical toxoplasmosis scar. 

The patient had been examined at two-year inter- 
vals since he was 5 years old. The macular lesion was 
inactive until March 1, 1977, when the patient 
complained of difficulty in reading with the left eye of 
one day's duration. Corrected visual acuity was 6/6 


(20/20) in both eyes. The media were clear. A 
slit-lamp examination showed no evidence of intra- 
ocular inflammation. The right fundus was normal. 
The left macula had extensive sensory retinal detach- 
ment, retinal striae, and hemorrhage temporal to the 
fovea. Fluorescein angiography demonstrated a cho- 
roidal neovascular membrane under the center of the 
fovea (Fig. 8, left). No treatment was recommended. 
In June 1979, more than two years later, a central 





Fig. 5 (Fine and associates) Case 2. Early-phase 
angiogram shows neovascular membrane adjacent to 
scar but outside foveal avascular zone. 
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Fig. 6 (Fine and associates). Case 2. Left, One day after photocoagulation. Right, Closer view two months 
after photocoagulation; visual acuity was 6/9 (20/30) (x2). 


disciform nodule was present in the macula (Fig. 8, 
right). Visual acuity at that time was 6/30 (20/100). 


DISCUSSION 


Ocular toxoplasmosis is caused by T. 
gondii, an obligate intracellular parasite 
whose primary host is the cat.*” Recent 
studies have suggested that virtually all 
ocular toxoplasmosis in humans repre- 
sents a recurrence of congenital infection 
acquired in utero from a mother who 
acquired the infection during the first 
trimester of pregnancy. The ocular dis- 
ease is characterized by a focal necrotiz- 
ing retinochoroiditis.’ Involvement of the 
anterior retina usually produces vitreous 
opacities. The clinical pattern includes 
anterior and posterior segment inflamma- 
tion. Recurrences typically occur adja- 
cent to old scars years after the initial 
infection. 

Retinal vascular lesions previously re- 
ported in eyes with toxoplasmosis include 
branch artery obstruction of a vessel 
passing through an area of acute retinitis, 
periphlebitis with or without venous in- 
sufficiency, concomitant periphlebitis and 
periarteritis, segmental periarteritis, and 


choroidal neovascularization during the 
acute stage of retinochoroiditis.*” Gass® 
included an illustration of an eye with a 
neovascular membrane adjacent to a tox- 
oplasmosis scar and provided a limited 
amount of clinical information about the 
patient. 

The three cases reported here repre- 





Fig. 7 (Fine and associates). Case 3. Left macula, 
1967, shows asymptomatic chorioretinal scar. 
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Fig. 8 (Fine and associates). Case 3. Left, Angiogram, March 1977, shows neovascular membrane under 
fovea. Right, Left macula, July 1979, shows disciform scar. Visual acuity was 6/30 (20/100). 


sent a series in which choroidal neovascu- 
lar membrane formation developed adja- 
cent to a quiescent chorioretinal scar in 
an eye with no ophthalmoscopic evidence 
of active intraocular inflammation. In all 
three cases, there was a presumptive diag- 
nosis of previous toxoplasmic infection. 
In the second case, photocoagulation 
was used to treat a choroidal neovas- 
cular membrane adjacent to a toxoplas- 
mosis scar, and the short-term visual 
outcome was excellent. In the first and 
third cases, the subfoveal position of the 
neovascular membrane precluded photo- 
coagulation. Visual acuity in these two 
eyes, however, has been only partially 
impaired to date. It is important to 
consider macular detachment secondary 
to choroidal neovascularization as a cause 
of sudden loss of visual acuity in patients 
with inactive toxoplasmosis scars. 
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ACYCLOVIR AND DEBRIDEMENT IN THE TREATMENT OF 
ULCERATIVE HERPETIC KERATITIS 


Kirk R. WILHELMUS, M.D., DouGcLas J. Coster, F.R.A.C.S., 
AND BARRIE R. JONES, F.R.C.S. 


London, England 


We treated 25 patients with dendritic keratitis with debridement and 
3% acyclovir ointment and another 25 with acyclovir alone. The 
patients were randomly assigned to the two treatment groups. There 
were only minimal adverse effects in both groups. The combination of 
debridement and acyclovir produced a significantly more rapid healing 
rate than did acyclovir alone. Factors associated with prolonged healing 
time were duration of symptoms (longer than one week), length of the 
epithelial defect (>4 mm), proximity of the defect to the corneoscleral 
limbus (<2 mm), and the presence of stromal inflammation. 


Mechanical debridement and topical 
antiviral therapy are widely used, eflec- 
tive treatments for ulcerative herpetic 
keratitis. Studies have demonstrated the 
efficacy of minimal debridement as a 
precise and nondamaging physical meth- 
od.'*? However, although debridement 
leads to more rapid healing ofan epithelial 
ulcer than an antiviral medication alone, 
focal lesions recur in up to 60% of pa- 
tients, necessitating additional antiviral 


_... therapy. Previous clinical trials of the 


use of antiviral medications in the treat- 
ment of herpetic corneal ulceration have 


~ shown acyclovir (9-[2-hydroxymethoxy- 


methyl] guanine) to be highly effective 
with low toxicity.*° Because the ideal 
treatment should promote rapid, un- 
eventful healing with a minimum of ad- 
verse effects, we have conducted a ran- 
domized clinical trial comparing the 
combination of debridement and 3% 
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acyclovir ointment with acyclovir with- 
out debridement in the treatment of den- 
dritic keratitis. 


SUBJECTS AND METHODS 


We included 50 consecutive patients 
with typical dendritic corneal ulceration 
in the study; 36 were male and 14 female. 
The average age was 48 + 16 years (range, 
7 to 74 years), We excluded patients who 
had visual acuities of 6/24 (20/80) or worse 
in the fellow eye, women of child-bearing 
age, and those who were not able to 
return for follow-up examinations. All 
patients who entered the study com- 
pleted the treatment course and follow- 
up. 

At the initial visit, a drawing was made 
and accurate measurements were taken 
of each ulcer with Bengal rose 1% and fluo- 
rescein stains. We classified the patients 
by the total length of the dendritic ulcera- 
tion (shorter or longer than 4 mm) and by 
the degree of keratouveitis (quantified by 
a scoring system’). Factors included in 
the total score were the area of stromal 
inflammation, indicated by the number of 
quadrants involved (0 to 4); the density 
of the opacity, indicated by the visibility 
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of iris detail (0 to 3); the extent of active 
corneal blood vessels (0 to 3); and the 
intensity of anterior chamber inflamma- 
tion (0 to 3). 

We randomly assigned patients within 
these categories to one of two treatment 
groups. Group | received initial debride- 
ment followed by 3% acyclovir five times 
daily and 1% atropine eyedrops twice 
daily. Group 2 received 3% acyclovir 
ointment five times daily and 1% atropine 
eyedrops twice daily. 

Debridement was performed with 1% 
benoxinate solution and a sterile cotton- 
tipped applicator to remove the loosened 
diseased corneal epithelial cells at the 
ulcer edge (Fig. 1). 

We examined each patient daily until 
the epithelial defect had healed, as indi- 
cated by the disappearance of specific 
Bengal-rose staining of the precise site of 
the healing dendritic ulceration. We did 
not consider fine microscopic punctate 
staining diffusely arranged on the epithe- 
lial surface when judging healing time. 
We recorded all symptoms and signs of a 
local adverse effect of the therapy. When 
the ulcer was judged to be healed, the 
atropine was discontinued and the dosage 
of the antiviral medication was reduced to 
three times daily for five days and then 
discontinued. The patients stopped using 





Fig. 1 (Wilhelmus, Coster, and Jones). Minimal 
debridement of a dendritic ulceration performed 
with a cotton-tipped applicator. 
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all other topical medications during the 
period of the trial. 

We examined each patient seven to ten 
days after the discontinuation of the 
acyclovir ointment. Each was advised to 
return three and six months later for 
follow-up evaluation and earlier if there 
was any ocular complaint. We recorded 
the occurrence of any herpetic epithelial 
ulceration, stromal keratouveitis, or re- 
current epithelial erosions during the 
six-month observation period. 

We compared the healing times of the 
two treatment groups by constructing 
actuarial survival curves. We used the 
log-rank test’ to assess the statistical dif- 
ference between the treatment groups 
and to determine which of the pretreat- 
ment factors were associated with the 
rate of healing. 


RESULTS 


Each group contained 25 patients. Cu- 
mulative frequency curves of healing 
times showed that those patients treated 
with the combination of mechanical de- 
bridement and 3% acyclovir ointment 
healed more rapidly than those treated 
with acyclovir alone (Fig. 2). A log-rank 
analysis demonstrated that the difference 
between the two groups was statistically 
significant (x? = 5.93; d.f. = 1; P < .025). 
No recrudescence of viral epithelial dis- 
ease occurred in either treatment group. 

By constructing “life tables” of pre- 
treatment variables from patients of both 
treatment groups and subjecting the data 
to a log-rank test, we identified the 
prognostic factors related to the rate of 
healing in these 50 patients. Healing was 
significantly slower with dendritic ulcers 
which were (1) symptomatically present 
for more than one week, (2) longer than 
4 mm, (3) associated with underlying 
stromal inflammation, or (4) located with- 
in 2 mm of the corneoscleral limbus 
(Table 1). 

Mild to moderate discomfort that re- 
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-. Fig. 2 (Wilhelmus, Coster, and Jones). Cumulative 

Kode distribution of rates of healing of dendritic 

ulceration treated with either 3% acyclovir ointment 


and debridement (ACV + DEB) or acyclovir alone 
(ACV). 


solved within 12 to 24 hours occurred 

after debridement. Whether debride- 

ment was. performed or not, the only 
adverse symptom related to topical acy- 
_ clovir was a mild transient stinging sensa- 
ion immediately after application of the 
ntiviral ointment in nine (18%) patients. 
Ve found mild punctate epithelial stain- 
“ing with Bengal rose of the inferior bul- 
bar conjunctiva and corneoscleral lim- 
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bus remote from the original lesion in 
eight (16%) patients; this occurred, on 
the average, 14 days after treatment 
(Fig. 3). This punctate staining was trivial 
and disappeared within three days after 
discontinuation of the antiviral medica- 
tion. | 

During the subsequent six-month ob- 
servation period, recurrent dendritic ul- 
ceration occurred in three patients; one 
had been treated with both debridement 
and acyclovir and two had received acy- 
clovir alone (Table 2). Symptomatic. re- 
current epithelial . erosions were present 
in three patients, two of whom had 
received debridement and acyclovir. 


Herpetic stromal keratouveitis occurred 


in six patients during the follow-up peri- 
od. Disciform keratouveitis was present 
in five patients and irregular stromal 
infiltrates in one patient. Table 2 shows 
the distribution of keratouveitis. 


DISCUSSION 


This study established that a combina- 
tion of debridement and 3% acyclovir 
ointment results in more rapid healing of 
dendritic ulceration than treatment with 
antiviral chemotherapy alone. Epithelial 
healing brings about reduction of the 
patient’s symptoms and re-establishes a 
protective barrier against secondary in- 
fection and should be a principal objec- 
tive in the treatment of ulcerative herpet- 
ic keratitis. 

A number of ways of treating herpetic 


TABLE 1 
FACTORS ASSOCIATED WITH PROLONGED HEALING TIME 

















No. of | 
Pretreatment Data Patients X d.f. P 
soco. Symptoms present > 1 wk 17 59.11 i < .0005 
. Epithelial defect > 4 mm _ 20 70.10 1 < .0005 
<o Stromal inflammation present 14 28.03 1 < 0005 
` Defect < 2 mm from corneoscleral 
-o limbus 14 46.61 1 < 0005 
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Fig. 3 (Wilhelmus, Coster, and Jones). Linear punctate staining of the inferior bulbar conjunctiva after 14 


days of topical 3% acyclovir ointment. 


corneal ulceration had been investigated 
before the introduction of antiviral che- 
motherapy. Because chemical cauteriza- 
tion and cryotherapy can damage Bow- 
man’s membrane and result in scar forma- 
tion or possibly damage to endothelial 
cells, minimal debridement has been 
considered a safe and convenient method 
of treating dendritic ulcers. +? Wiping the 
corneal surface with a sterile cotton- 


tipped applicator easily removes the visi- 
bly abnormal epithelial cells at the edge 
of an active herpetic ulcer. The apparent 
disruption of intercellular bridges with 
reduced cellular adherence that may be 
associated with active viral replication® 
facilitates the selective removal of the 
virus-infected cells. The ulcer usually 
heals rapidly, but focal microscopic epi- 
thelial lesions recur in up to 60% of 


TABLE 2 
NO. OF PATIENTS WITH CORNEAL DISEASE DURING SIX-MONTH OBSERVATION PERIOD 











Treatment Grou Total 
Debridement Acyclovir 
+ Acyclovir Alone 
Corneal Disease (No. = 25) (No. = 25) No. % 
Dendrite l 2 3 6 
Recurrent erosions 2 l 3 6 
Stromal keratouveitis | Ga 5t 6 12 





*Occurred on day 40. 
‘Occurred on days 10, 11, 42, 66, and 67. 


In the present study, all ulcers healed 
within 11 days. More rapid healing re- 
~ sulted from the combination of acyclovir 
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patients within seven days.* Thus, addi- 
tional antiviral therapy is needed to sup- 
press the development of these herpetic 
recrudescences after debridement. 
Acyclovir, an acyclic analogue of 2- 
deoxyguanosine, has a potent antiviral 
action against human herpesviruses types 
l and 2. This antiviral effect occurs by 
selective inhibition of virus-coded DNA 
polymerase after highly selective phos- 
phorylation of the drug by virus-specified 
thymidine kinase.” Moreover, the com- 
pound has good intraocular penetration 
and is minimally metabolized in humans. 
This high antiviral specificity and low 
host toxicity make acyclovir a promising 


F drug for the treatment of herpetic kerati- 


4,5. 


and debridement than from acyclovir 
therapy alone. Only minimal adverse 
effects were associated with either mode 
of treatment. Except for occasional mild 
discomfort, no complications were relat- 
ed to debridement. Care must be taken 
during the procedure to avoid damage 
to the epithelial basement membrane 
in order to minimize recurrent epithe- 


CN lial erosions. Nine patients (18%) noted 


a mild stinging sensation, apparently 
caused by delayed solubilization of ie 
ointment in the precorneal tear film. 
“transient punctate staining of the a 
bulbar conjunctiva and corneoscleral lim- 
bus occurred after 14 days of antiviral use 
in eight (16%) of the patients. 

The ocular inflammatory response ap- 
peared to be affected by the treatment of 
the initial ulceration. During the six- 
month observation period, six patients 
developed keratouveitis; five had not 
been treated with debridement and one 
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patient had been treated with both de- 
bridement and acyclovir. The decreased 
amount of viral antigen, caused by de- 
bridement, and the physical removal of 
infected epithelial cells may have re- 
duced stromal inflammation and subse- 
quent subepithelial scarring. 
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We studied prospectively the rate of recurrence of epithelial herpetic 
disease in patients with at least two previously documented episodes of 
herpes. The estimate of probable recurrence was 24.5% + 4.8% within 
12 months and 32.9% + 6.5% within 24 months. We found no significant 
correlation between rate of recurrence and either the age or the sex of 
the patient. However, the length of time between the two attacks 
suffered before the study was significantly associated with the length of 
the interval between entering the study and the next recurrence. Short 
intervals between previous attacks tended to be associated with short 
intervals between future attacks, and, therefore, with a higher 
recurrence rate. By eliminating a given patient from the study after one 


recurrence, we avoided serious biasing. 


Little information is available concern- 
ing the rate of recurrence of ocular epi- 
thelial herpesvirus disease. In 1936, 
Gundersen! described 221 patients with 
dendritic keratitis. This group included 
every patient with corneal infection seen 
at one institution during an unspecified 
period of time. On the basis of patient 
histories, Gundersen found a total of 466 
episodes of corneal infection in these 221 
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patients, an incidence of approximately 
2.1 attacks per person. However, only 89 
of these patients were being seen for a 
primary episode; 132 reported previous 
episodes. Gundersen gave no information 
about the intervals between clinically 
diagnosed attacks of herpes infection. 

In 1956, Thygeson, Kimura, and Hogan’ 
reported 200 cases of herpetic keratitis 
and keratoconjunctivitis; this group of 
patients was drawn from an outpatient 
clinic, referrals to a keratitis research 
unit, and the private practices of the 
authors. The authors gave no criteria for 
the selection of these cases; however, 
they noted that the patients referred to 
the research unit tended to have unusual- 
ly severe or complicated disease. Of the 
200 patients, 120 were seen for initial 
attacks and 38 for second attacks; 42 
reported having had two or more previ- 
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ous episodes. Many of the patients in this 
study were seen only once. Some were 
observed throughout the healing course 
of the attack, but none were followed 
specifically from one attack to the next 
recurrence. 

Carroll and associates? examined the 
records of a Boston physician and report- 
ed a 26% recurrence rate within two 
years of the primary attack of dendritic 
keratitis and a 43% recurrence rate after a 
second attack. However, this study was 
retrospective and unstandardized with 
respect to follow-up times and severity of 
disease; no virus cultures were done, 
even in uncertain cases. Additionally, 
= these patients were being treated with 


of — idoxur idine or iodine cauterization at the 


time of the study, although neither treat- 


ment appeared to have had an effect on 
the rate of recurrence. 
© We examined prospectively a series of 


patients with at least two previous attacks 
of ocular epithelial herpes to determine 
the rate of recurrence and the possibility 
of a relationship between this rate and 
the age or sex of the patient or the length 
of time between successive attacks. Al- 
though these patients were being treated 
with human leukocyte interferon in an 


- attempt to prevent recurrent herpes, we 


w know that the low-titer interferon 
ised had no effect on the natural recur- 
ence rate.‘ 

© Because a Te number of the patients 


-chad to travel long distances for their 
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treatment, some were lost to follow-up. 
Patients who stopped treatment because 
of suspected toxicity were followed fur- 
ther for recurrence. Hence, losses to 
follow-up can be attributed primarily to 
nonmedical reasons. In applying life- 
table methods, we assumed that with- 
drawal had a negligible correlation with 
the patient’s health. 


SUBJECTS AND METHODS 


We studied 119 patients at two institu- 
tions to determine the rate of recurrence 
of herpetic keratitis. Each patient had a 
history of two previous, clinically diag- 
nosed attacks of ocular herpes, and each 
was free of ocular herpes when entering 
this study. We examined each patient at 
monthly intervals until there was a recur- 
rence. The patient was then eliminated 
from the study. 

We estimated the prospective recur- 
rence times, that is, time from entry into 
the study until the time of recurrence of 
epithelial herpes, by the life-table meth- 
ods of Cutler and Ederer® (Table 1) and 
correlated them with age, sex, and time 
interval between the last two recurrences 
before the study started with Gehan® 
ranks, | 

Statistical analysis—The statistical 
analyses were not the usual parametric 
tests, in that the variable, prospective 
recurrence time was censored (Table 2). 
This led us to use the calculations of 
Gehan ranks by the method of Mantel.’ 


TABLE 1 


ESTIMATES OF PROSPECTIVE RECURRENCE RATES IN 119 PATIENTS 
Recurrence | 
Months Rate Standard Effective Lost 
of Estimate Error Sample to 
Study (%) (%) Size Follow-up 
14.4 an: 6 96 20 
24.5 +4.§8 Sl 13 
29.1 TIa 65 3 
32.9 +6.5 a2 1 


DA a AAA ee ee 
Plc gaye nn AA AARAA eea arr a a a AALA e n a a A 
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TABLE 2 


STATISTICAL SIGNIFICANCE OF CORRELATIONS WITH 
PROSPECTIVE RECURRENCE TIMES 











Correlation Statistical 
Variable P Method 
Age > 20 Correlation, 
Gehan ranks 
Sex > .20 Gehan test 
Time between .03 Correlation, 


last two attacks Gehan ranks 


before study 


We obtained the correlation coefficient 
between age and Gehan rank and ran a 
two-tailed test. Similarly, we correlated 
time between the last two attacks with 
the Gehan rank, but here we used a 
one-tailed test because the only logical 
association was a positive one. 

Finally, we used the two-tailed Gehan 
test® for comparing two groups to com- 
pare females to males with respect to 
prospective recurrence rates. 


RESULTS 


After 1,279 months of follow-up on 119 
patients, we evaluated the estimated 
prospective recurrence rates for the tar- 
get population with at least two previous 
documented attacks of ocular herpes by 
the Cutler-Ederer method? at 6, 12, 18, 
and 24 months (Table 1). For example, we 
estimated that the probability of a ran- 
domly selected patient who was free of 
herpes at that time and who had had at 
least two documented attacks experienc- 
ing a recurrence within 12 months was 
24.5%. The standard error for this esti- 
mate is 4.8%. Losses to follow-up for each 
interval are given in Table 1. 

We analyzed the relationships between 
recurrence times and age, sex, and time 
between the last two recurrences before 
the patients entered this study. We could 
not use standard parametric methods 
because of the censored nature of the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1981 


recurrence times. Not every patient had 
a recurrence during the study. The actual 
values were replaced by the Gehan 
ranks. Neither age nor sex correlated 
significantly with recurrence rate; how- 
ever, a short time interval between the 
last two recurrences before the study 
tended to be associated significantly with 
future short recurrence times (Table 2). 
The patients who were at risk for at 
least six months and who had no recur- 
rence during the study averaged 27 
months (standard error, five months) 
between the last two documented at- 
tacks. Patients who had a recurrence 
during the study averaged 13 months 
(standard error, four months) between 
the prospective recurrence and the last 
documented retrospective attack. Stating 
this association another way, of the 26 
patients who (1) were prospectively at 
risk for at least six months and (2) had 
their last two retrospective attacks less 
than one vear apart, 12 (46%) had a 
prospective recurrence. All but one of 
these recurrences occurred within 15 
months of entry. This information, when 
compared with that in Table 1, yields a 
quantitative picture of the association. 


DISCUSSION 


To evaluate the effects of various kinds 
of therapy on the recurrence rate of 
ocular herpes, it is necessary to compare 
the recurrence rates seen in treated 
patients to a baseline recurrence rate 
representing untreated controls. Pub- 
lished data on recurrence rates have been 
derived for the most part from studies 
designed to examine other aspects of 
herpetic ocular disease, and, as a result, 
patient selection, disease states, and 
other factors have been unstandardized 
and poorly defined. In our study, we 
attempted to examine patients with epi- 
thelial herpes prospectively with regard 
to possible relationships between recur- 
rence rate and age, sex, and time be- 
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tween the last two attacks before the 
study. 

Although neither age nor sex appeared 
to have a significant influence on recur- 
rence rate, the significant (P = .03) 
correlation between the length of time 
between the last two attacks and the 
length of time between entering the 
study and the next attack demonstrated 
that the length of the interval between 
attacks should be considered in the de- 
sign of future studies of recurrence in 
ocular herpes. Either treatment groups 
should be balanced with respect to this 
variable (stratification), or this variable 


2 - should be adjusted for retrospectively 
during data analysis. 


Precise criteria for the selection of 


oe - patients in studies of recurrence rates 
~~ must be described, but probably have 


only a minor impact in a well-designed 
study, particularly if each patient is used 
only once, that is, for the first prospective 
recurrence interval. 

Repeated use of the same patient re- 
sults in a serious bias in the direction of 
overestimation of recurrence rate, be- 
cause short intervals between previous 
recurrences tend to correlate with short 
intervals between future recurrences. A 


y = patient with a short recurrence time 


night have more than one recurrence 
-during the period of the study, and would 
<- þe counted as a separate individual for 
-each separate recurrence. A patient who 
tended to have long intervals between 
recurrences might be counted only once. 
Thus, the study would be biased in favor 
of patients with a higher rate of recur- 
rence. 

It may be that the results of this study 
still overestimate the recurrence rate of 
ocular herpes. Because patients with 
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shorter intervals between recurrences 
may be more likely to seek medical 
attention and may be more likely to be 
referred to a university clinic, the popu- 
lation we studied may have been skewed 
toward shorter recurrence times and, 
therefore, higher recurrence rates. This 
bias is much less important, however, 
than the bias that would be introduced by 
reuse data for individual patients. 

The data for recurrence rate obtained 
in this study were reassuringly similar to 
the data derived from previous studies. 
These recurrence rates permit a more 
secure calculation of the sample size 
needed in the design of studies of drugs 
and other substances being tested for 
their ability to prevent herpes recur- 
rences. Additionally, the physician can 
estimate the risk of recurrence, at least 
for this type of patient, and plan the 
management of this disease with greater 
certainty. 
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VOGT-KOYANAGI-HARADA SYNDROME WITH FOCAL 
NEUROLOGIC SIGNS 


JANE R. LUBIN, M.D., JOHN I. LOEWENSTEIN, M.D., 
AND ALBERT R. FREDERICK, JR., M.D. 


Boston, Massachusetts 


The Vogt-Koyanagi-Harada syndrome includes inflammation of the 
uveal tract, retina, and meninges. Integumentary and auditory signs 
are common. Neurologic involvement has been reported. 

We studied two patients who manifested many of the varied clinical 
signs of Vogt-Koyanagi-Harada syndrome, but who also showed focal 
neurologic involvement, including acute transverse myelitis and ciliary 
ganglionitis. Both patients responded well to corticosteroid therapy. 

The findings in these patients and the results of previous studies 
suggest that Vogt-Koyanagi-Harada syndrome is a cell-mediated auto- 
immune disorder in which a component of myelin acts as an inciting 


antigen. 


The Vogt-Koyanagi-Harada syndrome, 
a disorder of unknown origin, is primarily 
manifested by inflammation of the uveal 
tract, retina, and meninges. Signs of 
integumentary (vitiligo, poliosis, and alo- 
pecia) and auditory involvement (dysa- 
cousia and tinnitus) are common. Neuro- 
logic findings have been reported in the 
Vogt-Koyanagi-Harada syndrome,'* but 
most of the symptoms have been directly 
attributed to cerebrospinal fluid pleocy- 
tosis, inflammatory arachnoiditis, or the 
resulting subarachnoid adhesions. Focal 
neurologic signs in the Vogt-Koyanagi- 
Harada syndrome have not been stressed 
in published reports. These signs may 
prove helpful in determining the cause of 
this perplexing symptom complex. We 
studied two cases of Vogt-Koyanagi- 
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Harada syndrome with focal neurologic 
signs, 


CASE REPORTS 


Case I—A 22-year-old woman noted sudden onset 
of blurred vision in both eyes. Five days later, 
persistent frontal headaches and vertigo began. 
Medical and family histories were noncontributory 
except for migraine, 

On Oct. 25, 1973, one week after the onset of 
symptoms, her visual acuity was counting fingers 
bilaterally. She could not distinguish colors, Pupils 
were normally reactive to light. Anterior segments 
were clear; no cell or flare was noted. The pupil 
dilated widely with mydriatics, showing minimal 
vitreous reaction. Both optic disks were hyperemic. 
Ophthalmoscopic examination of the right eye dis- 
closed an exudative macular detachment with wrin- 
kling of the internal limiting membrane and a highly 
elevated bullous detachment located more temporal- 
ly (Fig. 1). The left fundus had a high bullous 
detachment just below the optic disk and macula, 
and irregular, flat detachment of the macula with 
some overlying vitreous reaction (Fig. 2). 

Fluorescein angiography showed early hyperfluo- 
rescence of the optic disk and peripapillary retina, 
with punctate, stippled hyperfluorescence at the 
level of the retinal pigment epithelium. There were 
posterior polar foci of blocked fluorescence (Fig. 3, 
left}. Late-phase films showed marked hyperfluores- 
cence of the optic disk and fluorescein staining 
indicated subretinal pigment epithelial fluid (Fig. 3, 
right). 

The patient began taking 120 mg of prednisone 
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Fig. 1 (Lubin, Loewenstein, and Frederick). 
Case 1. Right eye. There is a shallow exudative 
macular detachment with wrinkling of the internal 
limiting membrane and a highly elevated bullous de- 
tachment more temporally (October 1973). 


orally per day, but her visual acuity continued to 
deteriorate and vertigo made walking impossible. 
Her headaches persisted. She was admitted to the 
hospital and treated with 30 mg of dexamethasone 
per day and intravenously administered mannitol, 
2 g/kg of a 20% solution (or 500 ml of a 20% solution). 
On this regimen, her visual acuity improved to R.E.: 
6/30 (20/100) and L.E.: 6/60 (20/200). 
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Fig. 2 (Lubin, Loewenstein, and Frederick). 
Case 1. Left eye. There is an irregular flat detach- 
ment of the macula and a bullous detachment just 
below the optic disk and macula (October 1973). 


A neurologic consultant found mild dysmetria on 
finger-to-nose testing; this was more marked on the 
left. She had distinctive bilateral dysmetria in the 
lower extremities on the heel-to-shin test. Deep 
tendon reflexes were normal. She had subjective 
symptoms of vertigo without nystagmus. 

Laboratory tests disclosed the following values: 
hemoglobin, 14.7 mg/100 ml; white blood cell count, 
13,800/mm?*; and erythrocyte sedimentation rate, 





Fig. 3 (Lubin, Loewenstein, and Frederick). Case 1. Right eye. Left, Fluorescein angiogram shows 
hyperfluorescence of the optic disk and peripapillary retina, with stippled hyperfluorescence at the level of the 
retinal pigment epithelium. Right, Later in the sequence, fluorescein staining indicates pooled subretinal 
pigment epithelial fluid (October 1973). 
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9 mm/hr. Results of serum electrolyte tests, urinaly- 
sis, and liver function tests were normal. A lumbar 
puncture performed on Nov. 19, 1973, after the 
patient had received corticosteroid therapy for one 
week, showed an opening pressure of 90 mm HgO. 
The cerebrospinal fluid was clear and contained no 
cells. The protein level was 8 mg/100 ml and the 
glucose level was 80 mg/100 ml. Immunoglobulin G 
measured 2.4 mg/100 ml (simultaneous serum IgG 
was 760 mg/100 ml). 

Despite treatment, the headaches and dizziness 
persisted. On Nov. 24, 1973, the patient complained 
of back pain. Two days later, she reported increasing 
pain and weakness of the legs. An examination 
elicited little voluntary movement of the legs and 
feet. Knee jerks were 4+ bilaterally and ankle 
reflexes 3+ with unsustained clonus, but there was 
no Babinski sign. Position sense was reduced. All 
sensation was reduced in the legs. 

A second lumbar puncture on Nov. 26, 1973, 
showed that the protein level had increased to 
128 mg/100 ml but the cerebrospinal fluid was other- 
wise normal. Transverse myelitis was diagnosed. 
Marked pain and weakness of the lower extremities 
continued for several weeks and then slowly im- 
proved. 

An ophthalmic examination six months later (April 
1974) showed a visual acuity of 6/18 (20/60) in both 
eyes. Anterior segments were clear and the optic 
disks were normal. The vitreous was clear. The 
retinas were flat in both eyes and the macular 
reflexes had returned, but appeared broader, with 
pigment stippling of the macula in both eyes. 
(Fig. 4). A fluorescein angiogram showed a stippled 
moth-eaten retinal pigment epithelium, most 
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Fig. 4 (Lubin, Loewenstein, and Frederick). 
Case 1. Right eye. Six months after the initial event 
the retina has flattened, but pigment mottling has 
occurred in the macula (April 1974). 


marked in the foveal and parafoveal areas during the 
arteriovenous phase. There were transmission de- 
fects, but no late leakage of fluorescein. Optic disk 
leakage had resolved (Fig. 5). 

Case 2—A 21-year-old man had had one day of 
rhinorrhea two weeks before admission. Four days 
before admission, he awoke with a severe right 
temporal headache which persisted for two days. He 





Fig. 5 (Lubin, Loewenstein, and Frederick). Case 1. Right eye. Left, Fluorescein angiogram shows that the 
retinal pigment epithelium appears stippled and moth-eaten; this is most marked in the foveal and parafoveal 
areas during the arteriovenous phase. Right, Some transmission defects are present, but there is no leakage of 
fluorescein (April 1974). 
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then noted photophobia and blurred vision in both 
eyes. In the emergency room, he complained of a 
stiff neck, nausea, and nightsweats of two days 
duration. He had recently experienced ataxia and 
urinary retention. He had had poliomyelitis at the 
age of 2 years; the disease had caused weakness and 
decreased muscle bulk of the left leg. 

On examination, his temperature was 37.8 C. He 
had nuchal rigidity. The chest was clear to percussion 
and auscultation. A cardiac examination disclosed no 
murmurs. His abdomen was soft and nontender. 
There was no organomegaly. His skin and hair 
showed no vitiligo, poliosis, or alopecia. Neurologic 
findings included an ataxic gait and positive Romberg 
sign. 

On admission, his visual acuity was R.E.: 
6/15 (20/50) and L.E.: 6/12 (20/40). Extraocular 
movements were full. Applanation tensions were 
R.E.: 13 mm Hg and L.E.: 9 mm Hg. Ishihara plates 
showed no color vision. He named only the malin- 
gering plate. His pupils were 6 mm in diameter in 
both eyes and were nonreactive to light or near. 
Corneal sensation was decreased bilaterally. Anterior 
segment examination disclosed trace flare and occa- 
sional cells in the chambers, with fine pigmented 
keratic precipitates in both eyes. Goldmann lens ex- 
amination of the, vitreous showed 1+ cells. Oph- 
thalmoscopic examination disclosed bilateral optic 
disk edema, with dilated peripapillary vessels. There 
was no sheathing of retinal vessels. Cream-colored, 
irregularly shaped, flat, subretinal lesions were 
scattered throughout both fundi (Fig. 6). No retinal 
detachment or subretinal fluid was present. 

Blood tests performed when the patient was 
admitted to the hospital gave the following values: 
white blood cell count, 7,200/mm?* with 70 polymor- 


and Frederick). 
Case 2. Right eye. Irregularly shaped, cream-colored 
flat lesions are scattered throughout the fundus. 
These lesions are deep, and at the level of the 
retinal pigment epithelium or choriocapillaris. 


Fig. 6 (Lubin, Loewenstein, 
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phonuclear leukocytes, 9 band cells, 16 lymphocytes, 
3 monocytes, 1 basophil and 1 atypical lymphocyte; 
hematocrit, 53.1%; hemoglobin, 17.6 mg/100 ml; 
erythrocyte sedimentation rate, 2 mm/hr; and glu- 
cose, 99 mg/100 ml. Results of urinalysis and serum 
electrolyte tests were within normal limits. 

A computed axial tomographic scan of the brain 
was normal. A lumbar puncture showed an opening 
pressure of 210 mm H2O. There were 500 red blood 
cells and 100 white blood cells (1 polymorphonuclear 
leukocyte and the rest mononuclear cells). There was 
no xanthochromia. Protein level was 68 mg/100 ml. 
Glucose level was normal. Cultures and stains for 
acid-fast bacilli were negative. 

The next morning, the patient's visual acuity had 
decreased to 6/60 (20/200) in both eyes. There was 
3+ flare in the anterior chambers. The pupils 
remained fixed and dilated to 6 mm in both eyes but 
constricted to 2 mm after instillation of 0.16% 
pilocarpine. 

Visual field examination on a 2-meter tangent 
screen with a 10-mm white object showed Bjerrum 
scotomas in both eyes. At this time, the patient 
began taking 100 mg of prednisone per day. Visual 
acuity gradually improved to R.E.: 6/15 (20/50) and 
L.E.: 6/12 (20/40). 

A fluorescein angiographic study showed early- 
phase blocking of background choroidal blush and 
there was mild leakage from the optic disk. At 20 
seconds, there was patchy hyperfluorescence in the 
peripapillary choroid and some spots more peripher- 
ally (Fig. 7). Hyperfluorescence and staining from 
these window defects persisted late in the transit 
(Fig. 8). The stain did not correspond precisely with 
the lesions visible in the fundus. There was late- 
phase leakage from the optic disk. 





(Lubin, 
Right eye. Fluorescein angiogram shows 
mild optic disk leakage and patchy hyperfluorescence 
in the peripapillary area, with some spots of hyper- 
fluorescence more peripherally. 


Fig. 7 Loewenstein, and Frederick). 


Case 2. 
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Fig. 8 (Lubin, Loewenstein, and Frederick). 
Case 2. Right eye. Fluorescein angiogram shows pe- 
ripheral hyperfluorescent patches at 49 seconds. 


A second lumbar puncture, performed one week 
after admission, showed an opening pressure of 
190 mm H20; there were 17 red blood cells and 392 
white blood cells (100% lymphocytes). The patient 
remained afebrile in the hospital and his symptoms 
gradually abated. The ataxic gait improved until 
tandem walk was nearly normal on discharge. 

Two months later, visual acuity had improved to 
6/6 (20/20) in both eyes, but accommodation was still 
paralyzed. The pupils were 6 mm in diameter but 
constricted to 4.5 mm in a bright light. Trace flare 
and occasional cells in the anterior chambers re- 
mained bilaterally. Ophthalmoscopic examination 
disclosed more white-yellow lesions, but some of the 
older ones were undergoing pigmentation. At three 
months, visual acuity remained good; pupils were 
still 6 mm in diameter but accommodation had re- 
turned. The anterior chamber inflammation re- 
mained active, with 1+ flare and 2+ cells in both 
eyes. The vitreous cleared and the fundus lesions 
were darkly pigmented (Fig. 9). No vitiligo or polio- 
sis appeared. 


DISCUSSION 


These cases illustrate the protean man- 
ifestations of Vogt-Koyanagi-Harada syn- 
drome. There are no firm criteria for the 
diagnosis of the syndrome with its di- 
verse clinical presentations. Vogt,® in 
1906, reported a case of uveitis of unde- 
termined origin associated with poliosis 
and dysacousia. In 1929, Koyanagi’ re- 
viewed the published reports and found 
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Fig. 9 (Lubin, 
Case 2. Right eye. Approximately four months after 
the initial examination, there are peripheral lesions 
with darkly pigmented borders. 


Loewenstein, and Frederick), 


16 cases of idiopathic uveitis, dysacousia, 
vitiligo, poliosis, and alopecia, associated 
with a prodromal phase of fever, head- 
aches, and confusion. Harada,’ described 
idiopathic posterior uveitis with bullous 
retinal detachment in 1926. Yanes and 
Farrer’ and Cowper’ later stressed the 
marked clinical overlapping in these two 
syndromes, 

Eyes from patients with Vogt-Koyanagi 
syndrome and those from patients with 
Harada ‘s disease have similar histopatho- 
logic features. There is diffuse bilateral 
granulomatous uveitis without sparing of 
the choriocapillaris. There are focal areas 
of chorioretinal scarring with marked 
retinal pigment epithelial reaction.” 
However, Perry and Font," in their histo- 
pathologic review of nine cases of severe 
Vogt-Koyanagi-Harada syndrome, found 
that uveitis in Harada’s disease tended to 
be mild, diffuse, and nongranulomatous. 
Most of these patients, however, had 
received corticosteroid therapy at the 
time of enucleation, which may have 
reduced the number of epithelioid cells 
seen on histopathologic sections. ” 

Shimizu” has described the characteris- 
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tic fluorescein findings of Vogt-Koyanagi- 
Harada syndrome. Usually, central ner- 
vous system symptoms precede the 
ocular manifestations (meningeal phase). 
The opthalmic phase includes the follow- 
ing: (1) Bilateral retinal detachments 
which begin in the macular area. The ab- 
normalities spread to involve the peri- 
papillary area and then the periphery. 
There may be many bullous elevations, 
usually involving the peripapillary region. 
(2) Hyperemia of the optic disk with 
subretinal fluid in the peripapillary area. 
(3) Inflammatory signs in the vitreous 
which are minimal during the first few 


days but which tend to progress. (4) De- 


pigmentation of the retinal pigment epi- 
~~ thelium and choroid, giving the charac- 


~ teristic “sunset glow fundus.” Ocular and 
~ systemic signs of depigmentation are 
~~ late; the active disease must persist at 


least three weeks. Pigment changes of 
the skin, hair, and eyelashes occur in a 
minority of patients, and may be prevent- 
ed by early high-dose corticosteroid ther- 
apy. Both our patients had most, but not 
all, of the clinical criteria. 

Fluorescein angiographic characteris- 
tics, as described by Shimizu,” include 
numerous discrete dots of fluorescence at 


the level of the retinal pigment epitheli- 
um, showing a tendency to enlarge in lat- 


er sequences and increased permeability 





of the optic disk capillaries, but normal 


retinal vessels. These fluorescein angio- 
graphic findings suggest that the retinal 
pigment epithelium-Bruch’s membrane 
complex plays an important role in the 
Vogt-Koyanagi-Harada syndrome, with 
leakage of the choroidal fluid into the 
subretinal pigment epithelial space. 
There, the retinal pigment epithelial 
cells are no longer intact; histopathologic 
sections show a marked pigment epitheli- 
opathy, with disorganization and destruc- 
tion of cells. The cause of these changes 


remains obscure, but they may be initi- 


ated by a viral infection. 
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In addition to the sketchy evidence 
for a viral origin of Vogt-Koyanagi- 
Harada syndrome," there have been 
several cases reported in which the clin- 
ical or fluorescein characteristics of Vogt- 
Koyanagi-Harada syndrome and acute 
posterior multifocal placoid pigment epi- 
theliopathy have both been seen.” 
Acute posterior multifocal placoid pig- 
ment epitheliopathy is thought to have a 
viral prodromal phase, and may be viral 
in nature, 

In their series of 26 patients with acute 
posterior multifocal placoid pigment epi- 
theliopathy, Wright and Bird” found that 
the patients could be divided into two 
groups on the basis of clinical findings. 
The first group had severe acute bilateral 
disease affecting the retinal pigment epi- 
thelium, extensive serous retinal detach- 
ments, and other symptoms of Harada's 
disease. These patients may have had 
choroiditis, but early fluorescein angio- 
grams were identical to the fluorescein 
findings in acute posterior multifocal 
placoid pigment epitheliopathy. The sec- 
ond group had bilateral visual loss, with 
cream-colored lesions at the level of the 
retinal pigment epithelium. The fluores- 
cein angiographic pattern was consistent 
with Harada’s disease. These patients, 
however, had smaller serous retinal de- 
tachments, and the other features of 
Vogt-Koyanagi-Harada syndrome (alope- 
cia, poliosis, vitiligo, tinnitus) were not 
present. Spontaneous reattachment of 
the retina usually occurred within one 
week, and there were no recurrences. 
This group is similar to our Case 2. One 
patient described by Wright and Bird had 
a serous retinal detachment in only one 
eye but lesions consistent with acute 
posterior multifocal placoid pigment epi- 
theliopathy in both eyes. 

On the basis of clinical and fluorescein 
angiographic studies and its association 
with vasculitides, such as erythema no- 
dosum and episcleritis, several authors 
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believe that acute posterior multifocal 
placoid pigment epitheliopathy is primar- 
ily a vasculitis of the choriocapillaris, 
with the pigment epithelium secondarily 
involved.” Diffuse choroiditis may also 
be present. 

Because of these diverse clinical pres- 
entations, Reed” proposed that the 
Vogt-Koyanagi-Harada syndrome be re- 
named uveomeningoencephalitic syn- 
drome. Others!?" have repeated this 
recommendation. There is additional 
evidence for reclassification of this syn- 
drome. 

Many patients with Vogt-Koyanagi- 
Harada syndrome have had neurologic 
symptoms and signs. These usually 
include cranial nerve palsies (particularly 
of the IH, IV, V, and VHI nerves). 
Hemiparesis, hemiplegia, dysarthria, 
and aphasia have been described. Mental 
changes ranging from mild confusion to 
psychosis may occur. Many of these 
findings can be attributed to adhesions of 
the meninges in certain areas of the brain 
and spinal cord. Our two unusual cases 
suggest another origin, based on previous 
experimental evidence from neurologic 
and ophthalmic reports. 

Acute transverse myelitis is a recog- 
nized sequel of some exanthematous dis- 
eases and other viral infections." Previ- 
ous viral illness occurs in 21% to 44% of 
cases of acute transverse myelitis.* 
Transverse lesions have also been de- 
scribed in patients with multiple sclero- 
sis, Devic’s disease, acute disseminated 
encephalomyelitis, idiopathic polyradicu- 
litis, Landry-Gullain-Barré syndrome,” 
systemic lupus erythematosus, polyar- 
teritis, and mixed connective tissue dis- 
ease.”! Acute transverse myelitis may be 
a consequence of a postinfectious, cell- 
mediated autoimmune (demyelinating) 
disorder. Acute transverse myelitis may 
be a response to a component of neural 
tissue released during the initial infec- 
tion. Vogt-Koyanagi-Harada syndrome 
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may have a similar origin.” Several inves- 
tigators have experimentally determined 
the response to specific neural antigens in 
patients affected with Vogt-Koyanagi- 
Harada syndrome or acute transverse 
myelitis. Lymphocyte transformation 
tests were performed and migration inhi- 
bition factor measured by separate 
groups in cells of patients afflicted with 
either Vogt-Koyanagi-Harada syndrome 
or acute transverse myelitis. 

Abramsky and Teitelbaum” found that 
lymphocytes from 70% of patients with 
acute transverse myelitis showed lym- 
phoblastic transformation when incubat- 
ed with myelin basic protein as antigen. 
The 30% who did not respond were all 
receiving high doses of corticosteroid at 
the time of the study. They also obtained 
a positive response in patients with multi- 
ple sclerosis. Cells from patients with 
postinfectious encephalomyelitis show 
lymphocyte transformation to human my- 
elin basic protein.” 

Manor, Livini, and Cohen” found mi- 
gration inhibition in four patients with 
Vogt-Koyanagi-Harada syndrome. After 
corticosteroid therapy, two patients had 
negative responses. Patients who had had 
the active syndrome four years earlier, in 
whom the disease was quiescent, and 
patients with uveitis from other causes 
also had negative responses. 

Our Case 2 illustrated another possible 
manifestation of this postinfectious cell- 
mediated autoimmune disorder. The lack 
of pupillary response to light or near and 
decreased accommodation and corneal 
sensation suggested inflammation in or 
about the ciliary ganglion. These changes 
may have resulted from diffuse ocular 
inflammation, but we would not have 
expected denervation supersensitivity (as 
shown by constriction with 0.16% pilo- 
carpine) in such severe inflammation. 
Isolated internal ophthalmoplegia has 
been reported in acute ciliary ganglionitis 
in herpes zoster, chicken pox, measles, 
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diphtheria, syphilis, influenza, scarlet 
fever, smallpox, pertussis, and sinusitis. 
Trigeminal ganglion involvement is 
shown by retro-orbital pain. 

The long ciliary nerves contain sensory 
fibers leading to the cornea, iris, and 
ciliary body. Some sensory and sympa- 
thetic fibers pass through the ganglion 
without interruption. The preganglionic 
fibers are myelinated, but the postgangli- 
onic fibers here are only lightly myeli- 
nated. The long sensory root of the 
nasociliary nerve contains sensory fibers 
leading to the cornea, iris, and ciliary 
body while the short (motor) root con- 


= tains parasympathetic fibers leading to 
the iris sphincter and ciliary muscles. A 
lesion in this area would produce the 
~ constellation of signs seen in our Case 2. 


A lesion in the midbrain could have 


produced bilateral internal ophthalmo- 


plegia, but other signs of midbrain dys- 
function would have been expected. The 
presence of denervation supersensitivity 
also made any intracranial lesion an un- 
likely cause of our patient's iridoplegia 
and cycloplegia. 

Levy, Kramer, and de Barros™ report- 
ed another case of internal ophthalmople- 
gia with decreased corneal sensation in a 
24-year-old woman with Vogt-Koyanagi- 


Harada syndrome. The pupils constricted 
<< with 2.5% 
physostigmine salicylate. They conclud- 


methacholine and 0.002% 
ed, from their pharmacologic testing and 
pupillographic tracings, that there was 
denervation supersensitivity of the pupil- 
lary sphincter. 

Both of our patients had uveitis associ- 
ated with inflammation, demyelination, 
or both. In experimental animal studies, 
uveitis is an indication of demyelinating 
diseases in which inflammatory cells (sen- 
sitized lymphocytes) appear to initiate 
the breakdown of myelin. These include 
acute disseminated encephalomyelitis, 
experimental allergic encephalomyeli- 
tis, and experimental allergic neuritis. 
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Landry-Guillain-Barré syndrome is a dis- 
ease of humans in this category. Human 
basic myelin protein, when mixed with 
complete Freund’s adjuvant and injected 
into the cerebrospinal fluid of experimen- 
tal animals, induces experimental allergic 
encephalomyelitis” associated with uvei- 
tis. 

However, Howe and associates” pro- 
duced uveitis and demyelination with 
both brain-specific protein (myelin basic 
protein) and “indifferent” protein. (They 
used purified protein derivative.) These 
authors concluded that any protein which 
gains access to the central nervous system 
may be capable of producing an antibody 
response resulting in demyelination. In 
our Case 2, the postganglionic parasym- 
pathetic fibers from the ciliary ganglion 
were unusual in being myelinated. 

Cerebrospinal fluid from individuals 
with Vogt-Koyanagi-Harada syndrome 
produces changes in the brain and optic 
nerve when it is injected into the cere- 
brospinal fluid of rabbits. Crushed brain 
extracts injected into the eye produce 
bilateral ocular inflammation and optic 
neuritis.’ 

These studies suggest that the Vogt- 
Koyanagi-Harada syndrome is a cell- 
mediated autoimmune disorder in which 
a component of myelin acts as an inciting 
antigen. The clinical courses of Vogt- 
Koyanagi-Harada syndrome and trans- 
verse myelitis suggest a viral or post- 
infectious origin usually following an 
influenza-like episode with fever, mal- 
aise, headaches, and stiff neck. Morris 
and Schlaegel” found virus-like inclusion 
bodies in the subretinal fluid of a patient 
with Vogt-Koyanagi-Harada syndrome, 
and an untyped virus was found in anoth- 
er case of Harada’s disease. ® No virus has 
ever been cultured from the cerebro- 
spinal fluid, but viral particles have been 
identified in hypothalmic sections in 
cases of encephalitic involvement.' Simi- 
lar lesions of the supraoptic nuclei are 
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said to affect pigmentation of the hair 
and skin and cause sensory deafness.” 

The Vogt-Koyanagi-Harada syndrome 
may be one of the inflammatory diseases 
of the uveal tract, autoimmune in na- 
ture, ranging from sympathetic ophthal- 
mia to acute posterior multifocal placoid 
pigment epitheliopathy. Reclassification 
and redefinition of these conditions may 
require further immunologic testing of 
patients and pathologic study of speci- 
mens. 
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A 71-year-old woman developed an endogenous bacterial endoph- 
thalmitis in her right eye. Because of the rapid progression she was 
treated by pars plana vitrectomy-lensectomy and with antibiotics and 
corticosteroids. The patient improved after the antibiotic therapy. One 
month later she had a recurrence of the inflammatory signs in the same 
eye. Examination disclosed lens remnants in the vitreous. Because of 
the possibility of phacoallergic uveitis, she underwent a second 
vitrectomy. The corticosteroid dosage was increased. She did well until 
three months later when, while still taking corticosteroids, she noted 
loss of visual acuity in the left eye, accompanied by bilateral inflamma- 
tory signs. Sympathetic ophthalmia was suspected and the blind right 
eye was enucleated. The choroid was grossly unremarkable; the routine 
sections disclosed many inconspicuous foci of mononuclear infiltration. 
Tangential sections of flat-embedded choroid, however, showed ill- 
defined nests of epithelioid cells containing phagocytosed melanin. 
supporting the diagnosis of sympathetic ophthalmia. To our knowledge, 
this is the first published report of this complication after pars plana 
vitrectomy-lensectomy in the absence of nonsurgical trauma or other 
surgical procedures. 
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Although several complications are 
known to occur after vitrectomy,' the 
development of sympathetic ophthalmia 
appears to be extremely rare; to our 
knowledge, only six cases have been 
reported.*" In each of these cases, how- 
ever, accidental trauma or surgical pro- 
cedures, or both, might have been re- 
sponsible for the development of this 
complication. 

We describe herein a case involving a 
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patient with endogenous endophthalmitis 
who underwent a pars plana vitrectomy- 
lensectomy procedure and subsequently 
developed sympathetic ophthalmia de- 
spite concurrent treatment with systemic 
corticosteroids. 


CASE REPORT 


A 71-year-old woman was examined on Feb. 13, 
1978, because of decreased visual acuity and low- 
grade fever of one week’s duration. Her medical 
history was noncontributory and there was no history 
of trauma. The right eve was normal by external and 
slit-lamp examinations; however, ophthalmoscopic 
examination disclosed arterial sheathing. The left eye 
was normal except for a minor nuclear sclerosis. 
Visual acuity was R.E. 6/18 (20/60) and L.E.: 
6/12 (20/40). | 

During the next 24 hours, the patient's visual 
acuity in the right eye decreased to light perception. 
Examination of the right eye disclosed folds (3+) in 
-Descemet’s membrane, 4+ cells and flare in the 
anterior chamber, and a small hypopyon. The lens 
had become opaque and the retina and vitreous could 
not be seen. Intraocular pressure by applanation 
tonometry was R.E.:6 mm Hg and L.E.: 16mm Hg. 
Because of the strong clinical impression of endoge- 
nous bacterial endophthalmitis and in view of its 
rapid progression, a vitrectomy-lensectomy via the 
pars plana was performed on Feb. 15, 1978, with the 
Douvas Rotor-vitrector. The patient received paren- 
teral and retrobulbar therapy with oxacillin and 
gentamicin and systemic corticosteroid therapy 
(60 mg of prednisone a day}. Culture of the vitre- 
ous produced a-hemolytic Streptococcus D while 
the culture from the blood was negative. We were 
unable to identify the primary focus of infection 
despite consultation with other services, including 
. infectious disease and cardiology. The patient 

‘showed gradual improvement and, after completion 
of the parenteral therapy, she was discharged. She 
continued to take oral antibiotics. The media were 
not clear enough to permit visualization of the 
posterior pole. 

The patient did well until March 27, 1978, when 
she returned complaining of swelling and pain in the 
right eve. Examination of the right eye disclosed 
moderate conjunctival injection and chemosis. Cor- 
neal edema, 3+ cells and flare in the anterior 
chamber, and a small hypopyon were present. The 
posterior pole was not visible. Visual acuity in the 
right eye was hand movements at 2 feet. The 
asymptomatic left eve remained unchanged. 

A physical examination disclosed a grade H/IV 
high-pitched, blowing diastolic murmur at the left 
sternal border, which had not been present during 
the initial hospitalization. The clinical diagnosis was 
subacute bacterial endocarditis with secondary (re- 
current} endophthalmitis. Cultures of the blood were 
negative. The patient was treated with parenteral, 
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topical, and subconjunctival antibiotics (gentamicin 
and methicillin} and systemic corticosteroids. As 
posterior segment details became visible, we found 
that lens fragments were obscuring the optic disk. 
Two weeks later, an attempt to taper the dosage of 
systemic corticosteroids led to a dramatic recurrence 
of cells and flare, hypopyon, and loss of red reflex. 


The possibility of phacoallergic uveitis was consid- 


ered and corticosteroid therapy was reinstituted. 
After completing the course of antibiotic treatment, 
the patient underwent a second vitrectomy for 
removal of the lens fragments, performed through 
the previous pars plana wound. Histologic examina- 
tion of the extracted material disclosed irregular 
fragments of lens without an associated inflammatory 
reaction. Postoperatively, the patient did well and 
the intraocular inflammation decreased. Blood cul- 
tures after antibiotic therapy was completed were 
negative. The patient was discharged on May 3, 
1978. 

Three months later the patient, still taking 60 mg 
of prednisone every other day, complained of irrita- 
tion and decreased visual acuity in the left eve. 
Examination disclosed slight conjunctival injection 
and chemosis in both eyes. Slit-lamp examination of 
the right eve demonstrated 2+ flare and cells in the 
anterior chamber. The left eye showed a few cells 
and slight flare in the anterior chamber. The lens cap- 
sule was intact, but there were cataractous changes 
that obscured the fundus. The right eve had no light 
perception, and visual acuity was reduced to 6/21 
(20/70) in the left eve. Sympathetic ophthalmia was 
suspected and enucleation of the blind right eye was 
performed for diagnostic purposes. The patient's 
dosage of systemic corticosteroid was increased to 
60 mg of prednisone daily; this led to resolution of 
the intraocular inflammatory signs in the left eye. 

During a seven-month follow-up period, attempts 
to discontinue the corticosteroid treatment were 
accompanied by recurrence of cells, flare, and keratic 
precipitates in the anterior chamber. Almost two 
years after the onset of symptoms, the patient 
required 20 mg of prednisone every other day to 
control the ocular inflammation. 

Histologic study of the aphakic eve disclosed a 
total, funnel-shaped retinal detachment. Although 
there was no gross thickening of the choroid (Fig. 1), 
microscopic examination disclosed many foci of lym- 
phocytic infiltration and an associated mild eosino- 
philia (Fig. 2). Tangential sections of flat-embedded 
choroid showed ill-defined nests of epithelioid cells 
within some of the lymphocytic infiltrates (Fig. 3). 
These epithelioid cells contained phagocytosed mela- 
nin. Special stains for bacteria, fungi, and acid-fast 
organisms were negative. 


DISCUSSION 
Sympathetic ophthalmia is classically 
characterized as a bilateral granuloma- 


tous panuveitis occurring after a pene- 
trating injury to one eve. In patients 
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Fig. 1 (Croxatto and associates). Low-power view 
of the enucleated aphakic eye showing normal thick- 
ness of the choroid except for inconspicuous foci of 
infiltration by inflammatory cells (arrows) (hematoxy- 
lin and eosin, X4). 


receiving corticosteroid treatment for 
unrelated conditions, this disease may 
appear as a very mild inflammation that is 
difficult to detect or interpret.’ In such 
cases, sympathetic ophthalmia may be 
unsuspected, and diagnosed only after 
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Fig. 2 (Croxatto and associates). Mild thickening of 
the choroid by a lymphocytic infiltrate that spares the 
choriocapillaris (hematoxylin and eosin, x252). 


enucleation of the injured eye. There is 
evidence that corticosteroid therapy 
modifies the inflammatory reaction and, 
consequently, the histopathologic pat- 
tern.’ In the present case, gross examina- 
tion disclosed no evidence of sympathetic 
ophthalmia, and routine sections of the 
enucleated eye demonstrated inconspicu- 
ous but numerous foci of mononuclear 
infiltration with mild eosinophilia in the 
choroid and very early involvement of the 
scleral canals, but no epithelioid cells. 
Thus, the histologic findings, although 


tae 


or 
8a "ease 
DSS a 
Fig. 3 (Croxatto and associates). Tangential sections of the choroid showing focal collections of epithelioid 
cells containing phagocytosed pigment granules (hematoxylin and eosin, x 630), 
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suggestive of sympathetic ophthalmia, 
were not totally convincing. Additional 
sections, however, prepared from flat- 
embedded choroid clearly demonstrated 
ill-defined nests of epithelioid cells, and 


provided support for the diagnosis of 


sympathetic ophthalmia. Although a non- 
granulomatous form of sympathetic oph- 
thalmia may occur,® especially in very 
early cases or in patients treated with 
large doses of corticosteroids, the classi- 
cal criteria for the histopathologic diagno- 
sis include the presence of epithelioid 
cells." 

Lewis, Gass, and Spencer” first de- 
scribed five cases of sympathetic ophthal- 
mia after vitrectomy. In these cases, as 
well as in two other cases on file in the 
- Registry of Ophthalmic Pathology, vitrec- 


= tomy was performed in patients who had 


previously sustained accidental or surgi- 
cal trauma. Recently, Puliafito and asso- 
ciates? described another patient who 
developed sympathetic ophthalmia after 
vitrectomy but who also underwent a 
scleral buckling procedure and an intra- 
capsular cataract extraction. Therefore, 
sympathetic ophthalmia could not be 
attributed unequivocally to vitrectomy in 
those cases. 

In our ease, the patient had undergone 


two. vitrectomy-lensectomy procedures 


~ and she had also had recurrent episodes 
< of unilateral endogenous bacterial en- 
dophthalmitis. One may question the 
pathogenic role of the previous bacterial 
infection. Although several cases of sym- 
pathetic ophthalmia and suppurative en- 
dophthalmitis in an injured eye have 
been reported, this appears to be an 
unrelated, coincidental association; it is 
unlikely that the endophthalmitis plays a 
facilitating role in these cases. Indeed, 
the opposite view was held in the days 
before the introduction of antibiotic ther- 
apy.” Thus the present case shows that 
vitrectomy alone may induce or initiate 
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the development of sympathetic ophthal- 
mia. At a recent meeting of the Ver- 
hoeff Society (Washington, D.C., April 
24-25, 1980) W. H. Spencer described 
two other cases in which sympathetic 
ophthalmia followed pars plana vitrecto- 
my-lensectomy; in both cases there was 
no history of accidental or surgical trau- 
ma. In none of these three cases was 
incarcerated uveal tissue found in the 
surgical wound. 

The risk of sympathetic ophthalmia 
after pars plana vitrectomy may not differ 
greatly from that associated with other 
surgical procedures, which seems to be 
about 0.007%.” However, with the rapid 
increase in the use of pars plana vitrecto- 
my we may expect to see this complica- 
tion more frequently. A recent survey of 
23 departments of ophthalmic pathology 
showed that ten of the 48 histologically 
confirmed cases of sympathetic ophthal- 
mia that developed in the last five years 
occurred after vitrectomy (J. D. M. Gass, 
Verhoeff Society, Washington, D.C., 
April 24-25, 1980). This emphasizes the 
possibility of increased risk of sympathet- 
ic ophthalmia in patients who undergo 
pars plana vitrectomy, particularly when 
this technique is used to restore vision or 
to save the injured eye after trauma or 
complicated surgical procedures. 
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OPHTHALMIC MINIATURE 


None of us think enough of these things on which the eye rests. 
But don’t let us let the eye rest. Why should the eye be so lazy? Let 
us exercise the eye until it learns to see the startling facts that run 
across the landscape as plain as a painted fence. Let us be ocular 


athletes. 


G. K. Chesterton, Tremendous Trifles, 


New York, Sheed and Ward, 1955 




















OCULOCUTANEOUS ALBINISM ASSOCIATED WITH CORNEAL 
MESODERMAL DYSGENESIS 


JANE R. LUBIN, M.D. 


Boston, Massachusetts 


A 48-year-old woman had tyrosine-negative oculocutaneous albinism 
and corneal mesodermal dysgenesis of the Axenfeld type. Results of 
chromosome analysis were normal, and no other family members 
showed the association of these two conditions. The rarity with which 
the association has been reported suggests that this combination of 


findings is probably coincidental. 


Generalized oculocutaneous albinism 
is an autosomal recessive hereditary con- 
dition that may be associated with nu- 
merous ocular anomalies. François’ listed 


atypical coloboma, incomplete aniridia, 
` persistent pupillary membrane, corecto- 


~~ pia, polycoria, microphthalmia, optic at- 
rophy, Leber’s disease, capsular cata- 
racts, and external ophthalmoplegia. The 
absence of an ophthalmoscopically or 
histologically identifiable fovea is a well- 
recognized abnormality of the albino 
visual system.”” 

Whereas the iris in generalized albi- 
nism may show various degrees of hypo- 
plasia, ranging from pseudopolycoria to 


r aniridia, cleavage anomalies of the anteri- 
or chamber have not been found to be 


associated with albinism. The anterior 
= chamber cleavage syndrome® may be 
< associated with numerous anomalies of 
the anterior eye (including atrophy of the 
iris, aniridia, heterochromia, corectopia, 
polycoria, ectropion uveae, flat cornea, 
microcornea, coloboma of the iris and 
choroid, and corneal opacities’), but it is 
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generally not associated with systemic 
abnormalities. 

I examined a woman with oculocutane- 
ous albinism and mesodermal dysgenesis 
of the Axenfeld type. 


CASE REPORT 


The patient was a 48-year-old white woman with 
oculocutaneous albinism. Her family pedigree is 
shown in Figure 1, Her hair, eyebrows, and eye- 
lashes were all white. Her skin was pale and easily 
burned by exposure to the sun. Her skin contained 
no pigmented nevi or freckles, She had had nystag- 
mus and photophobia since birth. Uncorrected visual 
acuity had been 6/60 (20/200) in both eyes for many 
years. With telescopic high-plus lenses, she was able 
to meet the 6/15 (20/50) visual standard necessary to 
obtain a driver’s license. She read J5. Color vision 
was normal by the Farnsworth-Munsell 100-hue test. 

Slit-lamp biomicroscopy disclosed a light, diapha- 
nous blue iris with hypoplastic stroma and absent 


[| 


eno 
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Fig. 1 (Lubin). Family pedigree of the patient 
described. No other member of the family showed 
the combination of findings. Circles, females; 
squares, males. 
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Fig. 2 (Lubin). Right eye has a diaphanous blue 
iris. Iris strands insert onto the posterior surface of 
the cornea. Note the pure white eyelashes and pale 
skin. 


pigment in the epithelial layers. The iris sphincter 
was easily seen. The iris transilluminated bright 
orange with retroillumination from a slit-lamp beam. 
The corneas were clear, with prominent Schwalbe’s 
lines peripherally and many fine iris strands travers- 
ing the chamber angle to insert on Schwalbe’s ring 
(Fig. 2). Gonioscopy showed that these strands were 
present for 360 degrees around in the chamber 
angle. Applanation tension was 18 mm Hg in both 
eyes. There was no central corneal or lenticular 
opacity or defect. 

Extraocular movements were full, with a high- 
amplitude, low-frequency pendular nystagmus. A 
small latent component was present when one eye 
was occluded. She was grossly orthophoric. The 
pupils were equal in size and reactive to light; there 
was no afferent pupillary defect. 

Ophthalmoscopic examination with the pupils 
dilated showed a striking lack of pigmentation and 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





MARCH, 1981 


prominent choroidal vessels. The background color 
was yellow-white (Fig. 3, left), except in the macular 
area where it was a flat yellow-orange without 
underlying vessels (Fig. 3, right). The foveal reflex 
was absent bilaterally. 

Hairbulbs from the patient were plucked and 
incubated at 37 C with 80 mg of tyrosine in 100 ml 
0.1N phosphate buffer (pH 6.8) by the method of 
Kugelman and Van Scott.’ The bulbs did not dark- 
en, and, therefore, the patient was tyrosine-negative. 

Chromosome analysis disclosed the full comple- 
ment of chromosomes without deletion or transloca- 
tion of any segments. 


DISCUSSION 


There have been only two reports of 
oculocutaneous albinism associated with 
mesodermal dysgenesis.** Valvo, Romei, 
and Morin? described a 5-year-old boy 
with albinism who had an anterior seg- 
ment dysplasia of unclear type in the 
right eye only. Results of a chromosome 
analysis were normal. Hales? described a 
20-year-old man with the clinical features 
of generalized albinism who had had 
poor vision and nystagmus since child- 
hood. There were anterior chamber 
anomalies consistent with Axenfeld’s 
anomaly. Hales concluded that the two 
findings were probably coincidental. 

There has been one other report of 
partial (ocular) albinism, neurofibromato- 
sis, congenital deafness, and peroneal 





Fig. 3 (Lubin). Right eye. Left, Prominent choroidal 
lacks a foveal pit and yellow foveal reflex. 


pattern and lack of pigmentation. Right, Macular area 
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muscular atrophy.” Axenfeld’s anomaly 
was found in two siblings in this family. 
The authors drew no conclusions as to the 
association between ocular albinism and 
the anterior chamber anomaly. 

In my case, labeling the anterior cham- 
ber anomaly was difficult. In the steplad- 
der classification of Wari ing, Rodrigues, 
and Laibson,! Axenfeld’s anomaly con- 
sists of a prominent Schwalbe’s line (pos- 
terior embryotoxon) and iris strands span- 
ning the chamber angle to insert on 
Schwalbe’s ring. The next step up the 
ladder is Reiger’s anomaly, which adds 
hypoplasia of the anterior iris stroma. 
These authors! stated that Reiger's 


- anomaly is autosomal dominant in 70% of 





| cases, with 95% penetrance, and that 


glaucoma occurs in 60% of these patients. 


- Because no other family members were 
affected, because there was no evidence 
of glaucoma, and because the iris of 
albinos may appear to be hypoplastic, the 
features in this case probably represent- 
ed Axenfeld’s defect rather than Reiger s. 

This case raised several questions 
about the association of albinism and 
corneal mesodermal dysgenesis. Chro- 
mosomal analysis of this patient and 
others? did not support a chromosomal 


,- abnormality as the basis of such a combi- 
nation, 
`- (tyrosine-negative) albinism results from 


We know that oculocutaneous 






an enzyme deficiency in which there is no 
functioning tyrosinase available for the 
hydroxylation of tyrosine to dihydroxy- 
phenylalanine (dopa), and the oxidation 
of dopa to dopaquinone, with both steps 
‘atalyzed by the deficient enzyme.” 
The genetic loci for albinism (tyrosine 
deficiency) and corneal mesodermal dys- 
genesis are probably not close because of 
the rarity with which these conditions are 
associated, 

Does the lack of pigment cause retarda- 
tion in the movement of cells during 


~ normal cleavage in the chamber angle? 
Again, ‘these two conditions are rarely 
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associated. Margolis and associates” de- 
scribed nine patients with Apert’s syn- 
drome, five of whom showed an associat- 
ed hypopigmentation of the hair, skin, 
and eyes. Spotty distribution of the hypo- 
pigmentation, the relatively normal visu- 
al acuity, and the lack of nystagmus led 
these authors to conclude that an insult in 
early embryonic life may cause associated 
ocular and skeletal abnormalities. During 
the 42nd to the 49th day of gestational life 
(the 12- to 17-mm stage) disturbance of 
migration of melanoblasts in the sensory 
crest to peripheral sites occurs at the 
same time as limb differentiation. The 
same would not be true in this case 
because the defects noted in albinism 
occur at the 7-mm stage (the end of the 
fourth week of gestation), whereas the 
delay in development which causes Axen- 
feld’s anomaly begins at the 18-mm stage 
(eighth week); cleavage begins during 
the seventh month.” Normal cleavage 
of the anterior chamber is probably not 
affected by pigment. 

Lack of pigment in the eye can, how- 
ever, cause secondary abnormalities in 
development. Creel, O'Donnell, and Wit- 
cop’ discussed the potential importance 
of normal pigmentation of the optic cup 
in the embryologic development of reti- 
nogeniculate projections. They used visu- 
al-evoked potentials to compare re- 
sponses in humans with albinism and 
controls. They found misrouted optic fi- 
bers, an excessive number of which were 
erroneously crossed at the optic chiasm, 
terminating in a portion of the dorsal lat- 
eral geniculate nucleus normally reserved 
for uncrossed fibers. There was a dramatic 
difference in monocularly stimulated hu- 
mans with albinism compared with the 
normally pigmented counterparts. Be- 
cause these anomalous projections occur 
in various forms of oculocutaneous. albi- 
nism, the authors concluded that the lack 
of pigment in early development was the 
cause, 
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The rarity with which the association of 
corneal mesodermal dysgenesis and ocu- 


locutaneous albinism has been reported 


suggests that this association is coineiden- 
tal. However, the defect in development 
of the macula has not been explained, nor 
has the mechanism of production of the 
various associated anomalies mentioned 
earlier.' Perhaps there is a generalized 
retardation of ocular development caused 
by the lack of pigment or an associated 
metabolic deficiency 


+ 
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EXTERNAL CAROTID-CAVERNOUS FISTULA IN AN INFANT 


ALBERT W. BIGLAN, M.D., DACHLING PANG, M.D., 
E. PAUL SHUCKETT, M.D., AND CHARLES KERBER, M.D. 


Pittsburgh, Pennsylvania 


A 7-week-old infant developed a nontraumatic fistula of the external 
carotid artery and the cavernous sinus. Therapeutic embolization 
produced an uncomplicated clinical and angiographic cure. Treatment 
was prompted by the availability of new methods of treatment and our 
hope of preventing irreversible anatomic and visual sequelae. 


Spontaneous fistula of the external 
carotid artery and the cavernous sinus 
was first described by Castaigne, La- 
plane, and Djindijian in 1966.' Since 
then, 30 cases of dural-cavernous shunts 
have been recorded,”” all of which were 
in patients over 20 years of age. Fistulas 
in infants are usually posttraumatic and 
involve the internal carotid artery. Spe- 
cific indications for the treatment of 
infants for this condition have not been 
established. We examined a 7-week-old 
infant with proptosis of the globe and 
found a nontraumatic fistulous communi- 
cation between a branch of the internal 
maxillary artery and the cavernous sinus. 


CASE REPORT 


A 7-week-old boy was admitted to the hospital 
because of proptosis. He was the product of a 
full-term uncomplicated pregnancy and an unevent- 
ful vaginal delivery. Low forceps were used, but 
there was no excessive cephaledema or molding. 
Birthweight was 2,834 g. 

When he was 1 week old, his left eye became 
prominent when he cried or strained. Six weeks 
later, excessive lacrimation and increased vascular 
markings of the conjunctiva were observed. The 
proptosis increased and involved the fellow eye. 
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Physical examination disclosed bilateral intermit- 
tent proptosis, which was 4 mm greater on the left 
side. The eyelids were swollen and the left eye had 
engorged and tortuous episcleral vessels, conjuncti- 
val injection, and mild chemosis (Fig. 1). Mild, 
nonpulsatile resistance was encountered with gentle 
retrodisplacement of the globe, but rotation of the 
globe was not restricted. Ophthalmoscopic examina- 
tion disclosed engorged retinal veins (Fig. 2). Al- 
though intraocular pressure was R.E.: 16 mm Hg and 
L.E.: 24 mm Hg, there was no cupping of the optic 
nerve. The cornea was clear and had a horizontal 
diameter that measured 10.5 mm in each eye. A 
loud, intermittent systolic bruit was heard over the 
left globe. Results of the remainder of the physical 
examination were normal. 

Skull roentgenograms were normal. Computed 
axial tomography showed thickened extraocular mus- 
cles and proptosis of the globe. Intravenous enhance- 
ment showed a prominence of the left cavernous 
sinus. 

The diagnosis of a left-sided external carotid- 
cavernous fistula was confirmed by transfemoral 
cerebral angiography. Selective injection of the left 
external carotid artery identified the fistulous com- 





Fig. 1 (Biglan and associates). The left eye demon- 
strates proptosis, conjunctival injection, and mild 
chemosis. 
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Fig. 2 (Biglan and associates). Pretreatment fundus 
photograph shows the engorged retinal veins ob- 
served in the left eye. 


munication between a hypertrophied branch of the 
internal maxillary artery and the posterolateral com- 
partment of the cavernous sinus (Fig. 3). Angiogra- 
phy of the left internal and right common carotid 
arteries gave normal results. Because of the persist- 
ence of the intraocular hypertension and potential for 
irreversible globe and orbital changes, therapeutic 
embolization was performed. We guided two pieces 
of absorbable gelatin sponge 1 x 1 mm into the distal 
external carotid artery by the flow control technique. 
The sponge occluded the main feeding vessel near its 
origin, obliterating the communication with the 
cavernous sinus. Proptosis regressed within hours 
and conjunctival injection improved. The next day, 
intraocular pressure was R.E.: 14 mm Hg and L.E.: 
18 mm Hg. Cutaneous and cerebral circulation was 
well preserved. 

Five weeks after embolization, we re-examined 
the patient with angiography. The fistula remained 
closed and the blood flow to the cerebrum was 
normal. The patient's appearance and retinal vascula- 
ture were normal. Intraocular pressure was R.E.: 
14 mm Hg. and L.E.: 17 mm Hg. The bruit we had 
noted previously was absent. 


DISCUSSION 


The patient described had a dural- 
cavernous fistula originating from a 
branch of the external carotid artery. 
Fistulas involving the cavernous sinus are 
frequently associated with trauma. The 
arterial blood supply usually originates 
from the internal carotid artery, although 
feeders from the external carotid artery 


have been reported." The occurrence of 


spontaneous anomalous vascular fistulas 
involving the external carotid artery in 
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infants or young children is uncommon, 
and the natural progression and sequelae 
of and the guidelines for treatment are 
poorly defined in this age group. Al- 
though the clinical features are similar, 
differences in the hemodynamic charac- 
teristics of the fistulas of the external 
carotid artery and internal carotid artery 
warrant separating these two fistulas into 
two distinct conditions. 

Logical treatment plans evolve from an 
understanding of the vascular anatomy 
and its variations. The intracranial dura 
receives its blood supply from the inter- 
nal carotid, the external carotid, and the 
vertebral arteries. Abnormal communica- 
tion with the cavernous sinus may be 
supplied by any combination of these 
sources. The relationship of the afferent 
vessels has been clarified by a study of 
35 patients with dural arteriovenous mal- 
formations.” The external carotid artery 
was involved in 89% of the patients, the 
internal carotid artery in 30%, and the 
vertebral artery in 6%. In malformations 
involving the cavernous sinus alone, how- 
ever, only three of 11 patients had 
feeding vessels arising from the external 
carotid artery.” Supply from the verte- 
bral artery is uncommon. When the 
main blood supply originates from the 
external carotid system, the middle men- 
ingeal artery is the most frequently 
involved branch communicating with the 
venous sinus.*'*!"'8 Tn our patient, the 
anomalous vessel was a grossly hypertro- 
phied accessory meningeal vessel from 
the internal maxillary artery. 

Venous egress from the cavernous 
sinus depends on the site of the fistulous 
connection, the position of the head in 
relation to the heart, and rhythmic 
changes in the central venous pressure 
associated with respiration.? Drainage 
into the superior ophthalmic vein is the 
most common pattern of venous outflow, 
followed by drainage into the inferior 
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ophthalmic vein, the petrosal sinuses, 
and the clival plexus. 

Although the dural-cavernous fistula 
and the posttraumatic internal carotid- 
cavernous fistula have common symp- 
toms, it is important to separate these 
two types of fistulas because they greatly 
differ in severity and prognosis. Fistulas 
involving the internal carotid artery are 
high-flow, high-pressure shunts and 
cause markedly increased venous pres- 
sure. The dural-cavernous fistulas, con- 
versely, are low-flow, low-pressure 
shunts because their arteries are thin- 
walled, small-caliber, and subject to a 
dampened pressure head. Such a low- 
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Fig. 3 (Biglan and associates). Selective injection of the left external carotid artery shows 


the hypertrophied branch of the internal maxillary artery communicating with the 
posterolateral compartment of the cavernous sinus. 


flow, low-pressure state can be deduced 
from angiographic data, even though 
direct pressure measurements in these 
dural fistulas are unobtainable.” Symp- 
toms caused by dural-cavernous fistulas 
are less severe and may be transient.” 

The lower venous pressure in the du- 
ral-cavernous fistula is the reason bilater- 
al venous engorgement caused by intra- 
cavernous communication is less likely to 
occur in these shunts than in those origi- 
nating in the internal carotid artery. 
Proptosis, therefore, is not severe and is 
usually unilateral. Because of this flow, 
bruits occur in only 50% of the patients 
and are frequently transient. 45 
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Features common to both fistulas in- 
clude unilateral headache, ipsilateral 
retro-orbital pain,*® eyelid swelling, and 
dilated episcleral and conjunctival vessels 
with chemosis and increased tearing that 
may be misinterpreted as conjunctivitis, 
episcleritis, iritis, or glaucoma. 

Abducens nerve (VI) palsy is some- 
times observed, especially if venous 
drainage is primarily into the petrosal 
sinus. In this area, a distended petrosal 
sinus may compress the abducens nerve 
as it dips into Dorello’s canal.” Distend- 
ed retinal veins, retinal hemorrhages, 
exudates, and papilledema occasionally 


occur. Intracranial complications are 
rare. 


Diagnostic studies should include com- 
puted axial tomography to exclude de- 
fects in the orbital wall. Complete bilat- 
eral angiographic studies are needed 
because an expanding shunt may recruit 
arterial supply from the contralateral 
source.“ Angiography discloses the ex- 
tent of the fistula and provides helpful 
information for planning treatment.3 

Angiographically, dural-cavernous fis- 
tulas can be divided into two types— 
those that lie within the walls of the 
cavernous sinus itself and drain directly 
into the sinusoids, and those that involve 
a distant dural sinus that communicates 
with the cavernous sinus.’ Communica- 
tion may be via the petrosal!® or the 
sphenoparietal” sinuses. Newton and 
Hoyt” studied 11 cases; only two patients 
had shunts belonging to the latter catego- 
ry. Most fistulas empty into the posterior 
portion of the cavernous sinus, as was the 
case in our patient. 

The indication for treatment of cavern- 
ous fistulas is loss of vision. Most authors 
will agree that cerebral ischemia is rarely 
a complication unless obliterative sur- 
gery on the carotid artery has been per- 
formed.” The pathophysiologic findings 
are similar to those of internal carotid- 
cavernous fistulas. Loss of visual acuity 
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may be caused by decreased retinal per- 
fusion resulting from narrowing of the 
arteriovenous pressure gradient secon- 
dary to increased venous pressure.” In 
patients with internal carotid-cavernous 
fistulas, the retinal arterial pressure is 
also decreased because shunting occurs 
proximal to the ophthalmic artery.” In a 
purely dural fistula originating from the 
external carotid artery, however, the 
decrease in retinal arterial pressure is 
probably negligible, as is the risk of 
symptomatic retinal ischemia. | 

Intractable glaucoma accounts for 
blindness in some patients with cavern- 
ous fistulas.” An increase in the back 
venous pressure from the ciliary veins 
increases intraocular pressure. Addition- 
ally, venous congestion in the filtration 
angle may mechanically retard aqueous 
egress.” Anterior segment hypoxia can 
occur and lead to neovascular changes on 
the peripheral iris, cataract formation, 
folds in Descemet’s membrane, and cor- 
neal opacification. Choroidal detachment 
has been associated with bilateral dural- 
cavernous fistulas.* Exophthalmos and 
secondary exposure keratitis may also 
reduce visual acuity. Because of the he- 
modynamic differences between these 
two forms of fistulas, the above findings, 
although present, are diminished in pa- 
tients with dural-cavernous fistulas. 

We have little experience with the 
visually immature patient with a fistula. 
Robb” and Cuttone and associates” have 
recently explored the relationship be- 
tween the soft-tissue swelling around the 
orbit and the production of astigmatic 
refractive errors. Additionally, the long- 
term effects of increased intraocular pres- 
sure on the globe of an infant are well 
known. Poor visual outcome is associated 
with buphthalmos, opacification of the 
cornea, and large refractive errors associ- 
ated with glaucoma. These patients may 
develop refractive as well as strabismic 
amblyopia.® 
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In adults and visually mature children, 
periodic monitoring of visual acuity, visu- 
al fields, and the degree of proptosis and 
control of intraocular pressure are consid- 
ered sufficient management. However, in 
the infant, the risks of surgical interven- 
tion should be weighed against these 
additional factors, which may irreversibly 
alter the developing globe, orbit, and 
visual system. We took these factors into 
account in treating our patient and rec- 
ommended surgery. 

In the past, a number of therapeutic 


~~ techniques have been advocated. Extra- 
=>>. cranial ligation of the external carotid 
artery has had some success. With a 


== method, Markham™® and Parkarinen*™ 





- “were able to close two dural fistulas 
involving the petrosal and sphenoparietal 


sinuses. Mingrino and Moro? successfully 
obliterated a cavernous sinus shunt fed 
by a single branch of the internal maxil- 
lary artery, All three of these fistulas had 
single feeding vessels. When several 
feeding vessels are involved, simple ex- 
ternal carotid ligation is inadequate.’ In 
such cases, a combination of external 
‘arotid artery ligation and direct intracra- 
nial occlusion of the dural feeders has 
been tried successfully by Fincher, u 
ae * and 
Traci and Carteri.” However, intracranial 
-ligation of deeply situated feeders may be 
= technically difficult. 
= More recently, embolization has been 
used as an adjunct or as an alternative to 
direct vascular obliteration.“ Mahaley 
and associates’ successfully treated an 
external carotid-cavernous fistula by in- 
jecting Silastic-coated steel balls up into 
the external carotid artery. Manaka, 
Izawa, and Nawata”™ have used silicone to 
treat a dural fistula. In 1978, Costin and 
associates? reported closing of a dural- 
cavernous fistula with absorbable gelatin 
sponge. Absorbable gelatin sponge and 


| _- polyvinyl alcohol both have a low mass 
~~ and low inertia and, therefore, 


are Car- 
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ried easily by the increased flow into the 
fistula itself, These materials offer control 
unattainable by older methods. 

We treated our patient with absorbable 
gelatin sponge embolization. Emboliza- 
tion of the aberrant artery produced 
normal intraocular pressure and caused 
the proptosis to regress and the changes 
in the peripapillary and peripheral retina 
to subside. The low pressure associated 
with external carotid-cavernous fistulas 
permits permanent thrombosis with frag- 
ile emboli such as this material. 
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ORBITAL MELANOCYTIC HAMARTOMA 


DEVRON H. CHAR, M.D., J. BROOKS CRAWFORD, M.D., 
ARTHUR R. ABLIN, M.D., ALAN A. WEBER, M.D., 
AND CROWELL BEARD, M.D. 


San Francisco, California 


A male Chinese neonate had a melanocytic hamartoma that involved 
the entire orbit and the eye, but did not involve the orbital bones or 
eyelid skin. Although usually benign, these hamartomas may be locally 
invasive, and rare cases of malignant transformation have occurred. 


Ocular congenital pigmentary disor- 
ders with hamartomatous stromal mela- 
nocytic involvement include nevus of 
Ota, nevus of Ito, melanocytoma, and con- 
genital ocular melanosis.'” Usually these 
lesions occur in hyperpigmented individ- 
uals. Only rarely do these hamartomatous 
lesions become locally invasive or have 
areas of malignant transformation that 
can metastasize. 

We treated a Chinese neonate with a 
congenital black orbital tumor that had 
destroyed the eye but which had not 
invaded the orbital bones or other intra- 
cranial structures. 


CASE REPORT 


This boy was the product of a normal pregnancy 
and delivery. At birth the patient was found to have a 
protruding blue-black orbital mass that had de- 
stroyed the right eye. The surface of the mass 
measured approximately 21 X 16 mm. The lesion 
involved the entire orbit (including the palpebral and 
bulbar conjunctiva), but not the eyelid epithelium. It 
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did not pulsate or transilluminate (Fig. 1). There 
were many darkly pigmented cutaneous papules on 
other areas of the body (Fig. 2). A large mongolian 
spot was present over the sacral region. A biopsy of 
one of these cutaneous papules disclosed that it was 
histologically characteristic of a blue nevus. 

Computed axial tomographic studies of the brain 
and orbits demonstrated expansion of the right orbit; 
a mass occupied the entire orbit but there was no 
bone invasion (Fig. 3). The mass appeared to involve 
the globe; the right optic canal was slightly enlarged. 
Results of other laboratory and radiologic examina- 
tions, including a computed axial tomographic body 
scan and cerebrospinal fluid analysis, were within 
normal limits. 

When he was 4 days old, the patient underwent an 
uncomplicated exenteration of the right orbit. The 
exenteration healed by primary granulation. At the 
age of 6 months, the patient showed no evidence of 
local recurrence. The blue nevi were unchanged in 
size and appearance. 





Fig. 1 (Char and associates). Melanocytic hamarto- 
ma of the right eye. 
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Fig. 3 (Char and associates). Computed axial 
tomographic section through ocular melanocytic 
hamartoma. 

Fig. 2 (Char and associates). Systemic blue nevi 
(pigmented papules). 





Fig. 4 (Char and associates). Heavily pigmented 
tumor filling the orbit, surrounding the optic nerve Fig. 5 (Char and associates). Heavily pigmented 
(ON), and involving the cornea and most of the sclera tumor involving all the layers of the cornea from 
(S) and uveal tract. The lens (L) is almost entirely epithelium (E) to Descemet’s membrane (D) (hema- 
surrounded by tumor; the retina (R) is detached. toxylin and eosin, X 17). 
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Fig. 6 (Char and associates). Tumor involving uvea 
and sclera with only remnants of the sclera (S) 
remaining. Retinal pigment epithelium is visible (E) 
(hematoxylin and eosin, X17). 


Histologic findings—tThe lesion appeared to be a 
congenital melanocytic hamartoma of the orbit. A 
heavily pigmented tumor filled the orbit (Fig. 4). 
The superior and inferior fornices, cornea (Fig. 5), 
and most of the sclera (Figs. 6 and 7) and uveal tract 
were involved; however, the tumor did not involve 
the orbital bones or eyelid epithelium. 

The tumor was composed of ovoid melanocytes 
(Fig. 8), spindle-shaped melanocytes (Fig. 9), and 
dendritic melanocytes (Fig. 10). Some nuclear pleo- 
morphism was present; there was less than one 
mitotic figure per 200 40-power microscopic fields. 

A pigmented skin lesion not involving the ocular 
structures was biopsied; histologically it appeared to 
be a blue nevus (Fig. 11.) 


DISCUSSION 


Ocular hamartomatous melanocytic 


proliferations include nevus of Ota (ocu- 
melanocytosis or 


lodermal oculocuta- 
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Fig. 8 (Char and associates). Ovoid and cuboidal 
melanocytes filled the uveal tract (the retinal pig- 
ment epithelium is a single layer of cells at top 
(hematoxylin and eosin, X 100). 
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Fig. 7 (Char and associates). Tumor surrounding 
the optic nerve (ON) (hematoxylin and eosin, X 10). 


neous melanosis), nevus of Ito, melano- 
cytoma, and ocular melanosis. These 
conditions are closely related to other 
congenital pigmentary disorders, includ- 
ing blue nevus, cellular blue nevus, mon- 
golian spot, neurocutaneous melanosis 
syndrome, and melanotic neuroectoder- 
mal tumor of infancy (retinal anlage 
tumor).*® Most ocular melanocytic ham- 
artomas occur in hyperpigmented indi- 
viduals; our patient was Chinese. ! 
Usually these hamartomas remain lo- 
calized; however, some become locally 
invasive, involve regional lymph nodes, 


or turn into melanomas and metas- 
10-15 


tasize. 
Orbital involvement is rare in associa- 
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Fig. 9 (Char and associates). Spindle-shaped mela- 
nocytes in the orbital portion of the tumor (hematox- 
ylin and eosin, X 150). 





cytes in the orbital portion of the tumor (hematoxylin 
and eosin, X 100). 


tion with hamartomatous pigmentary dis- 
orders of the ocular structures.?*!° A 
few orbital tumefactions in association 
with nevus of Ota have been reported. 
Speakman and Phillips’ observed two 
patients with this syndrome who devel- 
oped orbital tumors in adulthood; one 
patient had a cellular blue nevus and the 
second a cellular blue nevus with malig- 
nant change and developed metastases. 
Montgomery” reported two cases of ma- 
lignant blue nevi originating from nevus 
of Ota, and others have also observed 
orbital melanomas in patients with this 
condition.’*” Blue nevi have also been 
reported to occur in the orbit.*!*”? Blue 
nevi may be locally aggressive, but usual- 
ly do not metastasize. 

To our knowledge, there has been only 
one case similar to ours.*! A 3-month-old 
African boy had what was thought to be a 
large pigmented orbital mass; however, 
histologic examination showed the mass 
to be a melanocytic hamartoma confined 
to the eye. In our case, however, both 
the orbit and the eye were involved but 
we could not determine the site of origin. 

The histologic classification of our pa- 
tients pigmented hamartoma was diffi- 
cult. The patient had a sacral mongolian 
spot and many blue nevi on other parts of 
his body. 


The intraocular and orbital portion of 
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Fig. 11 (Char and associates). Blue nevus of the 
skin. Elongated melanocytes are present in the 
middle and lower third of the dermis adjacent to 
sweat glands and subcutaneous fat (hematoxylin and 
eosin, X17). 


this melanocytic hamartoma was charac- 
terized by the presence of large, benign 
melanocytes. These diffusely involved 
the uveal tract and sclera and proliferated 
around the lens. All melanocytic hamar- 
tomas have abnormal stromal melano- 
cytes as a common denominator. Blue 
nevi are usually small (2 to 15 mm), 
solitary papules that occur primarily in 
whites. Histologically they are made up 
of elongated, slender, sometimes wavy 
melanocytes with long dendritic pro- 
cesses in the dermis; their long axis is 
parallel to the epidermis. Cellular blue 
nevi also have islands of spindle-shaped 
melanocytes with abundant cytoplasm in 
sparse pigment; these sometimes form a 
nevoid pattern.” Some cellular blue nevi 
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have a superficial resemblance to malig- 
nant melanoma, a problem that initially 
-led to errors in classification.” 
The prognosis is excellent for most 
- patients with melanocytic hamartomatous 
proliferations. Even in those prolifera- 
> tions with significant pleomorphism, 
such as cellular blue nevi, the incidence 
of metastasis is rare. In nevus of Ota, 
nevus of Ito, melanosis oculi, and mela- 
 nocytoma, reports of locally aggressive 
behavior or the development of frank 
-neoplasia are rare. All patients with 
-ocular melanocytic hamartomas need to 
-þe re-examined periodically throughout 
their lives. | 
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Hair-follicle mites are the only metazoan organism commonly found 
in the pilosebaceous components of the eyelid of man. Our study 
showed that Demodex folliculorum in all stages is found in the small hair 
follicles and the eyelash hair follicles. This species, in adult and 
immature forms, consumes epithelial cells, produces follicular disten- 
sion and hyperplasia, and increases keratinization leading, in eye- 
lashes, to cuffing consisting of keratin and lipid moieties. Demodex 
brevis (in all stages) is present in the eyelash sebaceous glands, small 
hair sebaceous glands, and in the lobules of the meibomian glands. 
Adults and immature forms consume the gland cells in all of these loci 
and, when infestations are heavy, can affect the formation of the 
superficial lipid layer of the tear film coacervate. 

Comparative studies of demodicids from man and other mammals 
suggest that keratinization, hyperplasia, distension, and melanocyte 
aggregation may be even more extensive if large populations of D. 
folliculorum build up in the follicles of the eyelid. Large populations of 
D. brevis may destroy the glandular cells, produce granuloma in the 
eyelid, and plug the ducts of the meibomian or sebaceous glands. 

Further studies may incriminate either or both species, in conjunc- 
tion with microorganisms, as transfer agents or synergists, or both, in 
producing ocular disease in man. Prevention and control of these mites 
must await experimental studies with infested laboratory animals (such 
as the squirrel monkey, Saimiri sciureus). These mites are probably 
most vulnerable during transfer stages, when they leave their glandular 
or follicular habitats. 


The hair-follicle mites of man, first 
described by Simon! as Acarus follicu- 
lorum, are of special interest to ophthal- 
mologists because they are found in 97% 
of all cadavers,’ infest all races of man, 
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are ophthalmically pathogenic,’ and are 
potential vectors of other disease organ- 
isms.* Using an eyelash epilation tech- 
nique, Norn’ recovered Demodex (that 
is, Acarus) folliculorum from 82% of 
100 patients. However, the difficulties he 
had in retrieving mites by this method 
led him to believe that all eyelids are 
infested. 

Since then, Desch and Nutting® report- 
ed and Grosshans, Kremer, and Male- 
ville’ confirmed that two different spe- 
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cies, Demodex folliculorum (Simon)—the 

true hair-follicle mite—and D. brevis 

Akbulatova—the sebaceous-gland mite— 
~~ have been mislabeled D. folliculorum. 
ace ~ We have confirmed that both species are 
Eon Found in the pilosebaceous components 
< of the eyelid. 


MATERIAL AND METHODS 


We preserved biopsy and autopsy spec- 
imens from human and other mammalian 
eyelids and lesions in Bouin’s solution, 
4% formaldehyde, or 60% isopropyl alco- 
hol. The specimens were embedded in 

coo. paraffin and sections 8 to 10 p thick were 
a eT j 

A series of 50 human eyelashes with 

eS cuffing were selectively epilated and 

_ fresh-stained with either oil red O° or 1% 

aqueous acid fuchsin to determine the 

lipid-keratin ratio of the cuffs and to 

determine the effect of these stains on 

hair-follicle mites. We placed plucked 

eyelashes on depression slides and added 

one of the solutions. After five minutes, 

we rinsed the eyelashes with distilled 

water and examined them by light mi- 
croscopy. 

We obtained mite specimens from the 

... . meibomian glands of 50 patients whose 
y _. glands were distended or oversecreting. 
We performed conjunctival lavage with 
balanced saline solution on these pa- 
tients, hoping to find free-moving mites 
in the conjunctival cul-de-sac. 

All samples and sections were studied 
with phase-contrast, interference, or con- 
ventional light microscopy. 













RESULTS 


Although hair-follicle mites of the ocu- 
lar area and lesions associated with their 
presence have been found often since 

_  1903,* the precise location of each of the 
two mite species on the eyelids, the 
‘specific derangements they cause, and 
heir correct differentiation has not been 
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detailed. Norn’s® illustrations clearly 
showed that D. folliculorum organisms 
can be found on epilated eyelashes and 
English certainly found D. brevis organ- 
isms in his samples.” We know that in 
eyelids, as in the rest of the body, D 
folliculorum mites inhabit the hair folli- 
cles and D. brevis mites the sebaceous 
glands (Figs. 1 and 2). Both species punc- 
ture and consume cell cytoplasm and, 
possibly, ingest ambient secretions. 

Demodex folliculorum—aAll stages of 
D. folliculorum, from egg to adult, are 
present in the upper part of the eyelash 
follicle (Fig. 1) and deeper in the small 
hair follicles, near the eyelid margin 
(Fig. 3). The opisthosomata of adult mites 
often project from the follicular orifice of 
the eyelash hairs, as Coston" observed 
with a slit lamp after stimulating the 
mites with ether. Although sections show 
that immature parasites and ova are posi- 
tioned a bit deeper than adults, none 
have been found below the sebaceous 
gland duct. This also applies to the small- 
er hair loci. All the mites, whatever stage 
they are in, have their anterior surface 
toward the hair bases and legs and ventral 
gnathosomata against the follicular epi- 
thelium. The gnathosomata produces 
evacuation and destruction of the cells of 
the follicular epithelium. 

Cuffing, noted by several investiga- 
tors, always seemed to be associated 
with D. folliculorum. Our sections 
(Fig. 4) stained with Masson’s stain indi- 
cated that the bulk of the cuff was kera- 
tin although small gaps in the cuff were 
probably lipid-filled. Others were pri- 
marily lipid with a little keratin. Promi- 
nent staining with acid fuchsin indicated 
keratin; weak and incomplete staining 
with oil red O indicated small quantities 
of lipid. This excess keratin may be the 
result of the abrasive action of the mites’ 
sharp claws and trapping the lipid in suc- 
cessive layers of keratin during cuff for- 
mation. 


Fig. 1 (English and Nutting). Eye- 
lid section shows D. folliculorum 
(M) in the hair follicle. Note mite 
mouthparts (arrow) embedded in 
epithelium and strap-like layers of 


keratin (hematoxylin and eosin, 
x 400), 


Fig. 2 (English and Nutting). Sec- 
tion of sebaceous gland of an eyelash 
shows D. brevis (M). Note gland cell 
(C) destruction (McManus, x375). 
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Fig. 4 (English and Nutting). Section of eyelid 
shows eyelash (L), cuffing (C), and small segment of 


D. folliculorum (M). Note layering of cuff (Masson, 
X 275). 
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Fig. 3 (English and Nutting). 
Cross-section through small hair fol- 
licle of the eyelid. Note the disten- 
sion, hyperplasia, and moderate epi- 
thelial keratinization caused by the 
activities of D. folliculorum (arrow) 
(hematoxylin and eosin, 375). 


Acid fuchsin stained the exoskeletons 
of D. folliculorum adults faintly, whereas 
oil red O was rapidly absorbed by internal 
structures,” deeply staining the posterior 
gut cells and, later, the salivary glands. 

Populations of D. folliculorum were 
generally small (one to six mites) in our 
sectioned eyelash follicles, but slightly 
larger (three to eight mites) in the small 
hair follicles of the eyelid. In several 
heavily populated sections (Fig. 3), the 
infestations showed follicular distension 
and epithelial hyperplasia with an in- 
crease of keratinization adjacent to the 
claws of the mite. 

English and associates‘ reported that 
D. folliculorum is associated with bac- 
teria. Their electron micrographs clearly 
showed that bacteria adhere to the exo- 
skeletons of the mites. To our knowledge, 
no bacteria have been found within 
the mites themselves, although Borrel” 
found Mycobacterium leprae adjacent to 
both mite species in facial areas. 

Demodex brevis—Although unidenti- 
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fied until 1972, D. brevis is probably the 
species noted by Majocchi" in 1891 and 
by English” in 1971. We found this 
species adhering to epilated eyelashes 
and also in some of the lavage samples. 

In our sections, D. brevis organisms 
were located in the sebaceous glands of 
the eyelashes (Fig. 2) and the small hairs 
of the eyelid. We found the first definite 
instance of infestation of the meibomian 
glands by this species (Fig. 5). The para- 
site was located deep inside the gland, 
explaining the difficulty of demonstrating 
demodicids by tarsal massage techniques. 
Populations of this species seem limited 
to one to four per sebaceous gland lobule. 
These are usually a female with an egg or 
an immature organism; occasionally a 
male is found. 

Cell destruction (Fig. 2) by D. brevis is 
evident and the mites often produce 
channels reaching to the germinal epithe- 
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lium. We surmise that this species was 
responsible for the granulomatous condi- 
tion noted by Stcherbatchoff.? We found 
no hyperkeratinization or hyperplasia. 

Pathogenesis—The only gross symp- 
toms of ocular disease we have observed 
are cuffing related to D. folliculorum and 
itching, which may be caused by either or 
both species. At the cellular level, both 
species puncture and suck out cell cyto- 
plasm and, probably, ambient secretions. 
In D. folliculorum infestation, mechani- 
cal abrasion produces keratin and eyelash 
cuffing. The amount of lipid in the cuffs 
varies. Lipid is probably removed by 
washing unless it is trapped by keratin. 
Both species are, therefore, minor patho- 
gens of the ocular area. 


DISCUSSION 


Studies of hair-follicle mites situated 
elsewhere on the human body and of 


Fig. 5 (English and Nutting). Sec- 
tion through a meibomian (tarsal) 
gland shows an immature (I) and an 
adult (M) D. brevis. Infested lobules 
show marked cellular destruction 
(hematoxylin and eosin, X 150). 
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demodicid species in other mammals 
have indicated a greater potential for 
pathogenesis in the ocular area than has 
hitherto been suspected. Nutting’s” re- 
port and our recent findings suggest the 
following conclusions. 

1. Demodex folliculorum, especially in 
facial areas, produces large lesions and 
itching.” Large populations produce 
marked follicular distension, increased 
keratinization that plugs the follicular 
orifice, epithelial hyperplasia, and an 
increase in the number of capillaries 
(Fig. 6). 

Demodex brevis has now been incrimi- 
nated in granuloma formation.” Studies 
have shown that giant cells ingest the 
mites (Fig. 7). One report” described an 
early inflammatory response, related to 
D. brevis organisms which may have 
penetrated the dermis and capillary net- 
work. 
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2. Nutting and Dailey” found marked- 
ly increased keratinization of the follicu- 
lar epithelium in sections of Demodex- 
infested skin (Fig. 8) from a California 
sea lion. As the population of mites in- 
creased, the mites moved deeper into the 
hair follicle, dislodging hairs, and increas- 
ing hyperplasia and distension below the 
advancing sheet of keratin. This strongly 
indicated abrasive action by the mites’ 
claws, producing keratin as in D. follicu- 
lorum infestation of the eyelids. 

3. Plugging of the meibomian ducts by 
D. gapperi” (Fig. 9) in the red-backed 
vole seems responsible for duct disten- 
sion, increased melanocyte aggregation, 
and decreased glandular lubrication of 
the eyelids leading to sealing of the 
eyelids. Gross signs, other than sealing, 
include moderate swelling and erythema 
above each ductal orifice. 

An unidentified Demodex organism 


Fig. 6 (English and Nutting). Sec- 
tion of skin from the nasolabial area 
shows marked distension, epithelial 
hyperplasia, and massive keratiniza- 
tion leading to orifice plugging. M, 
D. folliculorum (hematoxylin and 
eosin, X425). 





Fig. 7 (English and Nutting). Section of skin shows Fig. 8 (English and Nutting). Section of skin of the 
reaction to D. brevis (M) by forming a giant cell (C) 


California sea lion, Zalophus californicus, shows 
and other host cells typical of a granulomatous follicular distension, hyperplasia, and keratinization 
condition (hematoxylin and eosin, x 450), (K) caused by D. zalophi (M) (hematoxylin and eosin, 

x425). 


Fig. 9 (English and Nutting). Sec- 
tion of eyelid of the red-backed 
vole, Clethrionomys gapperi, shows 
marked plugging of the meibomian 
duct by demodicids (M) and some 
duct distension. Note melanocyte 
aggregation (hematoxylin and eosin, 
x425). 
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found in a nine-banded armadillo (Dasy- 
pus novemcinctus) has been studied by 
Marvin Baker. Sections of the eyelid 
showed that, like D. brevis, this organism 
invades the sebaceous gland. Unlike D. 
brevis, large populations build up in each 
lobule, decimate the cells (Fig. 10), move 
into the dermis, and produce granuloma 
(Fig. 11) (unpublished data). 

Hakugawa"™ demonstrated large popu- 
lations of D. brevis in facial lesions. 

Cell destruction, granuloma formation, 
and duct obstruction may occur during 
D. brevis invasions of several of the 





Fig. 10 (English and Nutting). Section of skin from 
a nine-banded armadillo (Dasypus novemcinctus) 
shows decimation of glandular cells by an unidenti- 
fied Demodex species. M, mites; N, uninfested 
sebaceous gland (hematoxylin and eosin, X225). 
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pilosebaceous components of the ocular 
area, including the meibomian gland 
complex. This may be a factor in chalazi- 
on formation. 

4. Systemic invasions by D. canis, 
including infestation of lymph nodes, 
often occurs in cases of generalized dem- 
odectic mange in dogs (Fig. 12).” 
Other demodicid mites have been locat- 
ed in venules of the marsupial mouse” 
and the California sea lion.” 

5. Massive invasions of D. canis seem 
to be associated with Staphylococcus 
aureus. Scott, Farrow, and Schultz” re- 
ported the only immune response in 
demodicosis. Thierry has recently re- 
ported a weak in vitro Ouchterlony reac- 
tion using D. folliculorum. 

We believe that large populations of D. 
brevis in the ocular pilosebaceous areas 
can penetrate the lymphatics or possibly 
venules, lodge in the cervical lymph 
nodes, and cause either an immune reac- 
tion or mild toxemia. Either species in 
man may also produce the synergistic 
reactions evident in demodectic mange of 
the dog which often begins with localized 
distortion of the ocular area.” 

6. A new genus of demodicid, Oph- 
thalmodex artibei, has been found in a 
Surinam bat (Artibeus lituratus).” They 
are minute, tortoise-shaped, free-living 
organisms (Figs. 13 and 14) which wan- 
der across the conjunctiva and apparently 
feed on conjunctival cells. These mites 
also abrade the cornea and plug the 
lacrimal ducts. In primitive conditions, 
such a free-living demodicid could trans- 
fer readily to man as it is not species- 
specific. From this, we conclude that D. 
brevis and D. folliculorum may occasion- 
ally invade the lacrimal complex. How- 
ever, trying to manipulate a free-floating 
parasite into the lacrimal punctum is a 
formidable and time-consuming project. 

7. The observation of English and as- 
sociates! that bacteria adhere to the 
exoskeletons of D. folliculorum and the 
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Fig. 11 (English and Nutting). 
Section of skin from a nine-banded 
armadillo infested by an unidenti- 
fied Demodex species shows granu- 
lomatous condition around mites in 
the dermis; M, mite; C, giant cell 
(hematoxylin and eosin, X425). 





Fig. 12 (English and Nutting). Section of canine 


Fig. 13 (English and Nutting). Male mite, Oph- 
; 3 ' thalmodex artibei, from a Surinam bat (Artibeus 
ymph node shows D. canis (arrows). C, giant cell lituratus). This mite species is a free-living demodi- 


(hematoxylin and eosin, x 440). cid that wanders across the cornea (phase contrast, 


X 325). 
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Fig. 14 (English and Nutting). Section through the 
ocular fornix of a Surinam bat (Artibeus lituratus) 
shows Ophthalmodex species (M) and derangement 


of the conjunctiva (C) (hematoxylin and eosin, 
X 325). 


suggestion by Post and Juhlin? that both 
suppurative and ulcerative blepharitis 
are Demodex-related show that further 
experimental studies are needed. We 
must learn how to culture, seed, and 
provide an optimal environment for these 
mites and any transported organisms. 
Similar conditions are present in ca- 
nine demodicosis in which large mite 
populations are associated with bleph- 
aritis.™ The major difference between 
canine and human demodicosis is that 
only one demodicid, D. canis, has been 
found in dogs to date. This species, how- 
ever, does invade sebaceous glands, as 
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well as hair and eyelash follicles, thus 
producing initial lesions comparable to 
those caused by both demodicids in man. 

8. The squirrel monkey, Saimiri sci- 
ureus, is probably the best animal for 
experimental work on ocular demodi- 
cosis.” Lebel and Nutting? described 
an elongated demodicid, D. saimiri, very 
similar to D. folliculorum, found in the 
eyelid of this monkey. They also discov- 
ered two other congeners which, like the 
demodicids of man, seem to have distinc- 
tive habitat differences. 

Topical applied medications (even in 
combination) have little if any effect on 
these mites while they are deep inside 
the pilosebaceous complex. When, how- 
ever, the adults move from the hair 
follicle or glandular ducts and surface on 
the skin to relocate, as Norn” has sug- 
gested, they are vulnerable. Trials with 
a variety of topically applied drugs in 
Golden hamsters,*” Coston’s" use of ron- 
nel on himself, and the reputed cures of 
canine demodicosis with ronnel have not 
tested this transfer stage theory or prov- 
en mite extirpation. These treatments 
and Ayres”®! reported reduction of clin- 
ical signs of human demodicosis with 
Danish ointment should be repeated 
with adequate controls and sequential 
biopsy examinations in a series of labora- 
tory experiments with special attention 
to the ocular and nasolabial fold areas. 
Our early results suggest that cryothera- 
py is a promising method of destroying 
individual parasites. 
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Seven subjects with intracranial pathologic abnormalities received 
bilateral instillations of echothiophate. Six had unilateral third (oculo- 
motor) nerve paralysis; one had unilateral third nerve paresis. All 14 

eyes became miotic. Miosis was greater in the defective eye in three 
a subjects, greater in the normal eye in two subjects, and equal in two 
os subjects. 

= The neurons originating in the ciliary ganglion and terminating on 

ee the sphincter pupillae muscle may exhibit spontaneous activity. Echo- 

thiophate, by preventing acetylcholine hydrolysis, may have allowed 
this transmitter to accumulate and to produce miosis. 

The amount of maximal miosis in the abnormal eye after bilateral 
instillation of echothiophate drops may vary from that in the normal 
eye. The causes of this variation include denervation supersensitivity of 
the sphincter pupillae muscle, partial paresis of the dilator pupillae 





muscle, and increased drug penetration in the abnormal eye. 


The preganglionic parasympathetic fi- 
bers to the sphincter pupillae muscle 
begin in the gray matter dorsal to the 
nucleus of the third nerve.' These axons 
travel with the intracranial portion of the 

=. oculomotor nerve. In the orbit, they 
leave the inferior division of the third 
(oculomotor) nerve in the branch to the 
-inferior oblique muscle and terminate in 
~ the ciliary ganglion. The postganglionic 
- fibers travel in the short ciliary nerves to 
the sphincter pupillae muscle where they 
release acetylcholine.’ 
Cholinesterase-inhibitors exert their 
effects indirectly by preventing the hy- 
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drolysis of endogenously released acetyl- 
choline. For example, miosis will not 
occur after the application of diisopropyl- 
fluorophosphate to the eye if the postgan- 
glionic fibers of the mee y ganglion have 
been destroyed, because these fibers are 
the source of endogenous acetylcholine.** 
If, however, preganglionic denervation 
occurs, the cell bodies in the ciliary 
ganglion survive. Thus, the peripheral 
autonomic fibers, unlike central nervous 
system neurons, do not undergo sequen- 
tial (postsynaptic) degeneration." If a 
cholinesterase inhibitor is placed on 
the eye of a patient with a proximal 
denervation of the ciliary ganglion, one of 
two pupillary responses occurs. The 
pupil may remain dilated because the 
postganglionic fibers do not spontane- 


ously release acetylcholine, or the pupil 2 


may constrict because the postganglionic — 
fibers do spontaneously release small — 
amounts of acetylcholine. I studied the 
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response of the sphincter pupillae muscle 
to echothiophate in seven patients with 
intracranial pathologic abnormalities. Six 
had complete absence of third nerve 
function unilaterally and one had minimal 
third nerve function unilaterally. 


SUBJECTS AND METHODS 


I used commercial preparations of 
echothiophate, cyclopentolate, atropine, 
and phenylephrine. Photographs were 
taken with a 35-mm camera with fixed- 
focus lenses. Room lighting was constant 
for a given patient on a given day but 
varied from patient to patient and from 
day to day. When photographs were 
taken to demonstrate ocular motility, no 
attempt was made to control accommoda- 
tion. When photographs were taken to 
demonstrate pupillary diameter, the pa- 
tient was instructed to fixate on a mark on 
the camera. 

All patients except Patient 4 had no 
evidence of third nerve function by the 
following criteria: no pupil response to 
light by slit-lamp examination, no adduc- 
tion or elevation of the globe, and no 
depression of the eye except that associ- 
ated with intorsion, that is, superior 
oblique muscle activity. Patient 4 had 
minimal pupillary constriction observ- 
able with the slit lamp. 

Patients 1, 2, 5, and 7 kept both eyelids 
closed for periods of ten to 35 minutes 
immediately after receiving echothio- 
phate drops. Patients 3, 4, and 6 were 
permitted to open the eyelids of their 
unaffected eyes. 


CASE REPORTS 


Case 1—This 28-year-old man had chronic third 
nerve paralysis and acute third nerve transection 
resulting from recurrent meningioma of the left 
middle cranial fossa. Initial removal of the meningio- 
ma had taken place two years previously. Two 
months before his second operation, he developed a 
left third nerve paresis with diplopia followed by 
blepharoptosis. The tumor was removed along with 
cranial nerves three, four (trochlear), and six (abdu- 
cens); the left internal carotid artery was ligated and 
embolized. Postoperatively, his corrected visual acu- 
ity in the left eye was 6/6 (20/20); the cornea had no 
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sensation. One drop of 0.25% echothiophate was 
instilled in each eye on the sixth postoperative day. 
Both eyelids were kept closed for ten minutes after 
the drops were instilled. The following day, 1% 
atropine was instilled in the left eye only (Fig. 1). 
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Fig. 1 (Mindel). Patient 1. Paralysis of the third, 
fourth, and sixth cranial nerves (A, B, C, and I) of the 
left eye. Miosis begins 45 minutes after echothio- 
phate instillation (D), progresses at 75 minutes (E) 
and 150 minutes (F) after instillation, and reaches its 
maximum point at 150 minutes in the right eye (G) 
and the left eye (H). Maximal miosis is less in the 
right eye than in the left. Mydriasis is present in the 
left eye (I) 24 hours after echothiophate instillation 
and two hours after instillation of 1% atropine. Note 
the transient paradoxical increase in the pupillary 
diameter of the right eye as the pupil of the left eye 
constricts (B, D, and E). 
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Fig. 2 (Mindel). Patient 2. Total paralysis of the left 
third, fourth, and sixth cranial nerves. 


Case 2—This 31-year-old woman, who had under- 
gone partial resection of a meningioma of the left 
middle cranial fossa one week previously, had third 
nerve paralysis (Fig. 2). The tumor involved the left 
clivus, sella, and parasellar area. The anterior seg- 
ment of the left eye was congenitally smaller than the 
right. Postoperatively, the corrected visual acuity 
in her left eye was 6/6 (20/20); the cornea had no 
sensation and the globe was completely immobile. 
One drop of 0.25% echothiophate was instilled in 
each eye and the eyes were kept closed for ten 
minutes (Fig. 3). 

Case 3—This 53-year-old woman had third nerve 
paralysis after a traumatic carotid-cavernous fistula 
caused by an accidental penetrating injury of the 
right intracavernous carotid artery during partial 
removal of a suprasellar pituitary tumor. When she 
awoke after the surgery, she had complete paralysis 
of the right third nerve and partial paralysis of the 
right sixth nerve. The right cornea had no sensation. 
A large carotid-cavernous fistula was demonstrated 
angiographically. One week postoperatively, one 
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Fig. 3 (Mindel). Patient 2. The cornea of the left 
eye is congenitally smaller than that of the right eye. 
Before echothiophate instillation, the horizontal, but 
not the vertical, pupillary diameter is smaller in the 
normal eye (A) than in the paretic eye (B). Miosis 
progresses 30 (C and D), 90 (E and F), and 135 
(G and H) minutes after echothiophate instillation. 
There is a paradoxical dilation of the normal pupil as 
the miosis of the abnormal pupil exceeds that of the 
normal pupil. Maximal miosis is still greater in the 
paretic eye 18 hours after echothiophate instillation 


(I and J). 


drop of 0.125% echothiophate was instilled twice in 
each eye; the instillations were five minutes apart. 
Case 4—A 39-year-old man with a previous small 
subarachnoid hemorrhage from an aneurysm of the 
left posterior communicating artery had surgical 
trauma to the third nerve. At surgery the aneurysm 
was clipped. Postoperatively, there was a nearly total 
paralysis of the left third nerve. A slit-lamp examina- 
tion disclosed a minimal pupillary response to bright 
light. Eight days postoperatively, one drop of 0.25% 
echothiophate was instilled in each eye (Fig. 4). 
Case 5—A 70-year-old man had a left suprasellar 
tumor, demonstrated by computed axial tomogra- 
phy, that caused compression of the third nerve. He 
had a two-month history of left blepharoptosis. I 
found paralysis of the left third nerve and paresis of 
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Fig. 4 (Mindel). Patient 4. Almost total third nerve 
paralysis in the left eye (A). Maximal miosis is greater 
in the normal eye (B) than in the paretic eye (C) three 
hours after echothiophate instillation. 


the left fourth and sixth nerves. Corneal sensation 
was normal. One drop of 0.25% echothiophate was 
instilled in each eye and both eyelids were kept 
closed for 20 minutes (Fig. 5). 

Case 6—A 73-year-old woman suffered left third 
nerve paralysis after subtotal removal of a sphenoid 
meningioma. Three weeks postoperatively, one drop 
of 0.125% echothiophate was instilled twice in each 
eye; the instillations were five minutes apart. The fol- 
lowing day, both eyes received one drop each of 
1% cyclopentolate and 10% phenylephrine (Fig. 6). 

Case 7—A 67-year-old man suffered a right third 
nerve paralysis after a frontal craniotomy for removal 
of a parasellar tumor. Nine days postoperatively both 
eyes received three applications of 0.125% echothio- 
phate; the instillations were five minutes apart; both 
eyes were kept closed for 35 minutes (Fig. 7). 


RESULTS 


Echothiophate produced miosis in both 
eyes of all seven patients even though six 
had unilateral complete third nerve pa- 
ralysis and the seventh had a marked 
unilateral third nerve paresis. The laten- 
cies and intervals until maximal miosis 
varied in both normal and abnormal eyes. 
In all seven normal eyes, noticeable 
miosis occurred within 60 minutes of 
echothiophate instillation and reached its 
maximum within two hours of instilla- 
tion. The onset of miosis in the abnormal 
eye usually, but not always (Fig. 1), 
appeared to lag behind that of the normal 
eye. In eyes with defective third nerve 
innervation, miosis reached its maximum 
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Fig. 5 (Mindel). Patient 5. Left third nerve paraly- 
sis and left sixth nerve paresis (A and B). There is 
almost no pupillary response in the right eye (C) or 
the left eve (D) 20 minutes after echothiophate 
instillation. There is early miosis in the right (E) and 
the left (F) eyes one hour after echothiophate instilla- 
tion and significant miosis after 90 minutes (G). 
Maximal miosis is slightly greater in the normal eye 
two hours after echothiophate instillation (H). 


within 150 minutes after instillation. A 
transient paradoxical increase in the pu- 
pillary diameter of the normal eye was 
occasionally demonstrated after echothio- 
phate (Fig. 1, B and D to F, and Fig. 3). 

In all three subjects, Patients 1 to 3, 
the maximal miosis produced by echothi- 
ophate was greater in the eye with defec- 
tive third nerve innervation (Figs. 1 and 
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Fig. 6 (Mindel). Patient 6. A, Maximal miosis is 
approximately equal in the normal right eye and the 
paretic left eye two hours after echothiophate instilla- 
tion. B, At 18 hours, the miosis of the normal pupil 
has partially regressed but not that of the left eye. 
C, Mydriasis is greater in the normal eye 19 hours 
after echothiophate instillation and one hour after 
instillation of 1% cyclopentolate and 10% phenyleph- 
rine. 


3). The maximal miosis was almost equal 
in two subjects, Patients 6 and 7 (Figs. 6 
and 7). Patient 4 had minimal residual 
function of the sphincter pupillae muscle 
in the paretic eye; maximal miosis was 
greater in the normal eye in this subject 
and also in Patient 5 (Figs. 4 and 5). 
Recovery occurred more rapidly in the 
normal eye in Patient 6 (Fig. 6), that is, 
the duration of maximal miosis was longer 
in the defective eye. 


DISCUSSION 


To my knowledge, there have been 
no previous reports of the pupillary re- 
sponses elicited by cholinesterase in- 
hibitors in eyes with total third nerve pa- 
ralysis caused by intracranial pathologic 
abnormalities. This may be the result 
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Fig. 7 (Mindel). Patient 7. A and B, Right third 
nerve paralysis. C, Baseline size of right pupil. 
D, Baseline size of left pupil. Maximal miosis is 
approximately equal in the right (E) and left (F) eyes 
90 minutes after echothiophate instillation. 


of the residual function found in most 
patients with a third nerve defect. This 
means that the intracranial lesion is in- 
complete and that some transmission 
occurs along the oculomotor nerve. At 
other times, especially in older lesions, 
aberrant regeneration is present; sector 
contractions of the sphincter pupillae 
muscle occur during ocular movements 
and in response to light stimulation; the 
eyelids retract on downgaze; and the supe- 
rior and inferior recti muscles cocontract 
on upgaze and downgaze.' 

In this study, only six patients, out of a 
much larger number that were examined, 
met the following criteria for complete 
intracranial third nerve paralysis: no pu- 
pillary response to light by slit-lamp 
examination: no adduction or elevation of 
the globe; and no depressions of the eye 
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except those associated with intorsion, 
that is, superior oblique muscle activity. 
Even these criteria were suspect because 
residual function of the inferior rectus 
muscle might have been mistakenly at- 
tributed to superior oblique muscle activ- 
ity. For this reason, Patients 1 and 2 are 
the most important in this study (Figs. 1 
to 3). They had no ocular motility in any 
direction and no sphincter pupillae mus- 
cle activity. At surgery, Patient 1 had the 
intracranial third, fourth, and sixth 
nerves to the left eye transected and 
partially removed. Patient 2 had no pupil- 
lary movement after partial removal of a 
meningioma of the middle fossa. How- 
ever, the immobile pupils of both these 
patients did constrict when echothio- 
phate was applied. This suggested that 
some spontaneous activity was occurring 
in the neurons originating in the ciliary 
ganglion. The amount of acetylcholine 
released by the postganglionic fibers be- 
fore the instillation of echothiophate was 
too small to stimulate the fibers of the 
sphincter pupillae muscle and was there- 
fore unable to overcome the mydriatic 
force of the sympathetic dilator pupillae 
muscle. Echothiophate allowed the ace- 
tylcholine to accumulate. The resulting 
miosis can be reversed, as was demon- 
strated in Patient 1, by atropine, a drug 
that competes with acetylcholine for the 
muscarinic receptor. In subjects with 
other causes of third nerve paralysis, 
such as carotid-cavernous fistula, aneu- 


rysm surgery, and tumor compression, 


echothiophate produced miosis consis- 
tent with this explanation. 

There are other sources of intraocular 
acetylcholine in addition to the parasym- 
pathetic nerve terminals in the iris and 
ciliary body. Acetylcholine has been de- 
tected in the corneal epithelium*’ but not 
in the stroma or endothelium.” Corneal 
acetylcholine probably did not produce 
miosis in these patients because the 
acetylcholine was located within the epi- 
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thelial cells" and not in nerve endings 
from which it could be easily released. 
Furthermore, prolonged eyelid closure, 
like that which occurred in these patients 
with blepharoptosis, markedly reduces 
the level of corneal acetylcholine in ex- 
perimental animals.” Acetylcholine-like 
activity has also been detected in the 
retina and posterior uvea,! but the few 
applications of echothiophate used in this 
study probably did not significantly af- 
fect the acetylcholinesterase activities in 
these retrolental tissues. 

An interesting feature in Patients 1 and 
2 was a transient paradoxical increase in 
the pupillary diameter of the normal eye 
after bilateral instillation of echothio- 
phate (Fig. 1, Band D to F, and Fig. 3). I 
assumed that this was caused by the 
initial marked dilation of the abnormal 
eye. As the abnormal pupil constricted, 
less light entered, decreasing the stimu- 
lus for bilateral reflex miosis. After 150 
minutes, the pharmacologic action of 
echothiophate, rather than the amount of 
light reaching the retina, became the 
major factor determining the diameter of 
the normal pupil. The miosis produced in 
the normal eye by a single drop of 0.25% 
echothiophate did not appear to be maxi- 
mal; additional drops would probably 
have produced more constriction. 

Another interesting feature in Cases 1 
to 3 was that the maximal miosis pro- 
duced by echothiophate was more 
marked in the defective eye than in the 
normal eye. There are three possible 
explanations: 

l. Denervation supersensitivity of the 
sphincter pupillae muscle—If the single 
application of echothiophate produced a 
submaximal contraction of the sphincter 
pupillae muscle in the normal eye, then 
supersensitivity could have produced a 
greater miosis in the defective eye. 

2. Paresis of the dilator pupillae 
muscle—Patients 1 and 3 had trauma to 
the carotid artery and cavernous sinus. If 
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there were damage to the postganglionic 
sympathetic fibers contained in these 

| structures, Horner's syndrome would 
result. However, the miosis and blepha- 
--roptosis produced would have been 
masked by the effects of the third nerve 
paralysis. The weakness of the dilator 
pupillae muscle would only have become 
apparent when the sphincter pupillae 
— - muscle contracted in response to echothi- 
= ophate. The result would be an exag- 
© 3. Increased drug penetration—Al- 
= though the affected eyes of Patients 1 to 3 
lacked corneal sensation, they were pro- 
tected by their blepharoptotic eyelids. 
However, increased drug penetration 













ould have occurred by two mechanisms. 
_ First, there was decreased reflex tearing 
in the eyes without corneal sensation; the 
~echothiophate would not have been 
washed out as rapidly as in the normal 

eye. Second, the blepharoptosis itself 
would have made the drug-cornea inter- 
action more prolonged than that of the 
normal eye, which could open and blink. 

Of these variables, the only one that 

could be controlled was the opening and 

blinking of the eyelids of the normal eyes. 
7 Patients 5 and 7 were instructed to keep 
y both eyes closed after receiving their 
_. echothiophate drops. The resulting maxi- 
mal miosis was bilaterally equal (Figs. 5 
and 7). Patients 1 and 2 also kept both 
eyelids closed, yet their maximal miosis 
was unequal. One or both of the other 
factors may have been at work. 

Other variations in the pupillary re- 
sponse to echothiophate demonstrate the 
number of factors involved. Patient 4 
(Fig. 4) developed greater miosis in the 
normal eye. Because the normal eye was 
permitted to blink, echothiophate pene- 

© tration should have been greater in the 
affected eye. Additionally, this was the 
only subject in the study with a resid- 
ual light response in the affected eye, 
indicating some intracranial oculomo- 
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tor nerve function. More acetylcholine 
should have accumulated in the paretic 
iris of this patient than in the paralyzed 
irides of the other patients. Yet, unlike 
Patients 1 to 3, Patient 4's miosis was 
greater in the normal eye. Perhaps the 
paretic iris lacked supersensitivity. Pa- 
tient 6 (Fig. 6) had bilaterally equal maxi- 
mal miosis, but, 18 hours after echothio- 
phate instillation, partial recovery was 
evident only in the normal eye. What 
combination of unequal drug penetra- 
tion, sphincter pupillae muscle supersen- 
sitivity, and dilator pupillae muscle pare- 
sis produced this effect? The subsequent 
greater mydriasis of the normal eye to 
cyclopentolate plus phenylephrine did 
not clarify the situation. 

Two subjects (Patients 1 and 2) were 
young enough for a detectable accommo- 
dation of the lens to be expected if 
acetylcholine were accumulating in the 
ciliary muscle. Only Patient 2 was tested 
in this regard. Her uncorrected visual 
acuity for near before echothiophate in- 
stillation was 6/4.5 (20/15) in the normal 
eye and 6/24 (20/80) in the affected eye. A 
+2.00 +1.00 x 90 lens improved the 
visual acuity for near of the affected eye 
to 6/6 (20/20). This presbyopia disap- 
peared after echothiophate instillation 
and uncorrected visual acuity improved 
to 6/4.5 (20/15). 

Miosis consistently occurred after 
echothiophate instillation despite total 
oculomotor nerve paralysis from intracra- 
nial pathologic abnormalities. Perhaps 
the neurons originating in the intraorbital 
ciliary ganglion exhibit spontaneous ac- 
tivity with the release of small quantities 
of acetylcholine. The variation in the 
relative miosis in the abnormal and nor- 
mal eyes of a bilaterally treated subject 
indicated that several additional factors 
play a role in determining the amount 
and duration of miosis. The level of 
spontaneous ciliary ganglion activity may 
vary from patient to patient, resulting in 
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different degrees of sphincter pupillae 
muscle supersensitivity. The strength of 
the antagonistic pupillae dilator muscle 
may be impaired either by the intracra- 
nial abnormality or by surgery. Corneal 
penetration of echothiophate may be 
increased by blepharoptosis and by a loss 
of reflex tearing, the former resulting 
from oculomotor nerve paralysis and the 
latter resulting from fifth (trigeminal) 
nerve involvement. 
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Clinical and epidemiologic studies of the association between senile 
cataract and diabetes have produced what initially appears to be 

- conflicting evidence. Three studies of extracted cataract have found a 
_ positive association in persons less than 70 years old. Conversely, two 
studies of senile lens changes (including aphakia) reported no associa- 
tion with diabetes. These apparently disparate findings led to the 


hypothesis that the diseases are in fact not associated, but that diabetics 
are more likely to be referred to ophthalmologists and therefore to have 
= cataracts removed. 

We tested this hypothesis with data from two population surveys, the 
Framingham Eye Study and the Health and Nutrition Examination 
Survey (HANES). Both studies showed a marked excess prevalence of 
senile cataract (including aphakia) in diabetics less than 65 years old 
(relative risks of 4.02 and 2.97, respectively). Beyond the age of 64 
years, the HANES study but not the Framingham study showed an 
excess prevalence, although it was less marked (relative risks of 1.63 
and 1.02, respectively). For senile lens changes other than cataract, 

both studies showed little, if any, association with diabetes. 
Our results for cataract (whether removed or not) were generally 
a consistent with those of previous studies of extracted cataract for 
# === persons under the age of 70 years and for persons aged 70 years or 
: nore. The two studies that reported no association between lens 
changes and diabetes provided information inadequate to support or 
refute the foregoing findings. The various studies failed to support 
increased referral of diabetics to ophthalmologists as an explanation for 
the observed association. All these studies found the association in 
persons less than 70 years old, whether the cataract had been removed 

or not. 
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Clinical and epidemiologic investiga- 
tions of the question of whether senile 
cataract and diabetes are associated have 
resulted in what appears to be conflicting 
evidence. Studies of extracted cataracts 
have uniformly found a positive associa- 
tion, at least in people under the age of 70 
years.'? Thus, Caird and associates!” re- 
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ported that senile cataract extraction was 
more common in diabetics than in nondi- 
abetics living near Oxford, England. Sim- 
ilarly, Hiller and Kahn? found excess 
cataract extractions among diabetics 
under the age of 70 years in a national 
survey of United States hospitals and in a 
Washington, D.C., hospital. 
Conversely, Waite and Beetham,‘ in a 
study of clinic patients in Boston, report- 
ed, “There is an equal incidence in diabet- 
ics and non-diabetics of cataracts of all 
sorts except flocculi in juvenile diabet- 
ics.” Similarly, McGuinness? reported, 
“The prevalence of diabetes in a sample 
of 340 persons of the general popula- 
tion of Rhondda Fach [Wales] was not 
found to differ in persons with and with- 
out lens opacities.” 
Reviewing these 
concluded that: 


6 


reports, Sommer 


The best available evidence indicates that 
diabetics are at no greater risk of developing 
cataracts, only of having them removed. The 
traditional explanation for this paradox, repeated 
frequently enough to have become an accepted 
fact, is that cataracts mature more quickly in 
diabetics than in the general population. But 
another plausible explanation exists: diabetics 
are more likely to be seen by internists and 
referred to ophthalmologists, and, therefore, 
more likely to have their cataracts identified and 
removed. 


In order to shed light on the hypothesis 
proposed by Sommer, it is necessary to 
study the association between cataract 
and diabetes in the general population, 
not in a clinical setting. To avoid selection 
bias, the studies must not be limited to 
persons with aphakia but should also 
include those whose cataracts have not 
yet been removed. 

We examined the association between 
senile lens changes and diabetes in data 
from two separate general population 
studies: those who participated in the 
Framingham Eye Study and those includ- 
ed in the Health and Nutrition Examina- 
tion Survey. 
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MATERIAL AND METHODS 


Framingham Eye Study—The first of 
our two data sources was the Framingham 
Eye Study," a survey conducted from 
1973 to 1975 of the surviving members of 
the Framingham Heart Study. This popu- 
lation had been examined periodically by 
physicians from the National Heart, 
Lung, and Blood Institute since 1948. 

The lens examinations, carried out by 
15 residents in ophthalmology (97.5% of 
the examinations were done by eight 
examiners) and performed as part of the 
screening examination protocol,’ includ- 
ed dilation of the pupil, slit-lamp biomi- 
croscopy, and direct ophthalmoscopy. 
Subjects with aphakia or with best cor- 
rected visual acuities of 6/9 (20/30) or 
worse in eyes with definite or possible 
opacities were referred for a cataract 
examination, performed at a later date by 
a more experienced physician who desig- 
nated as senile all cases of cataract that 
could not be ascribed to congenital, sec- 
ondary, or other specific causes. This 
examiner was also asked to record wheth- 
er the opacity could entirely account for 
the visual acuity deficit. Of the 431 
persons referred for cataract examina- 
tions, 349 (81%) actually completed one. 
Of the 2,675 Framingham subjects, 2,670 
were white; 2,477 were still living in the 
Framingham area. The examiner found 
either senile aphakia or, after adequate 
lens examination, definite senile Jens 
changes in at least one eye in 1,487 
subjects. We designated these 1,487 
cases as senile lens change. Another 830 
individuals (about one half as many) had 
no senile lens changes and constituted a 
control group. We excluded 358 persons 
because we could not be certain that both 
eyes were free of either senile lens 
change or senile aphakia; in these indi- 
viduals we could not definitely establish 
the absence of senile lens change because 
(1) a lens was not examined; (2) adequacy 
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of the lens examination was not specified; 

or (3) one of the following was present: 
congenital, traumatic, or secondary lens 
= change; aphakia of nonsenile origin; or 
questionable or unknown lens change. 
CLASSIFICATION OF SENILE | LENS 
HANGES—In our definition of senile lens 
changes, we included aphakia, early or 
~ late cortical changes, early or late nuclear 

sclerotic changes, early or late subcapsu- 
- lar changes, and other senile lens changes 

~ such as the coronary type of opacity. 
We classified senile lens changes as 
= aphakic, cataractous, or precataractous. 
A l. Aphakia: Aphakia that could not be 

-ascribed to congenital, secondary, or 
other causes. The term aphakia referred 
S lens that was operated upon, even 
if lens remnants were present, and in- 

=- cluded nontraumatically subluxated or 

-dislocated lenses. Unless otherwise speci- 
fied, we combined cases of senile aphakia 
with cases of senile cataract. 

2. Cataract: A senile lens change 
which “could entirely account for a visual 
acuity deficit of 6/9 (20/30) or more.” 
(This differs from the more common 
Framingham definition: lens changes in 
the presence of visual acuities of 6/9 

m (20/30) or worse.) 

3. Precataract: This term comprised 
a -senile lens changes other than those 
included under aphakia or cataract. This 

-category included the 82 persons who 

~~ were referred for cataract examinations 
but did not complete one. 

We classified persons with senile lens 
change according to the eye with the 
more advanced change; for this purpose 
we considered cataract as intermediate 
between aphakia and precataract. 

DIABETES—Persons were classified as 
having diabetes if a diagnosis of diabetes 
mellitus had been established during 
_ Framingham Heart Study examinations 1 
~~ to 10 or 12. Data were not available from 
the 11th examination; the 12th examina- 

tion took place at about the time of the 
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Framingham Eye Study (1972-1973). Di- 
agnosis of diabetes at examinations | to 
10 was based on any of the following: a 
history of treatment for diabetes; abnor- 
mal results for a glucose tolerance test (a 
challenge of 100 g of glucose after 12 
hours of fasting, resulting in a serum 
glucose concentration of 160 mg/100 ml 
or more at one hour, of 140 or more at 
two hours, and of higher than baseline at 
three hours); or a serum glucose concen- 
tration of 150 mg/100 ml or more for two 
consecutive Framingham Heart Study 
examinations.” Diagnosis at examination 
12 was based on the examining physi- 
cian’s clinical impression of the presence 
of diabetes mellitus.*”” 

Health and Nutrition Examination 
Survey—The second data source was the 
National Health and Nutrition Examina- 
tion Survey (HANES) of the National 
Center for Health Statistics, which in- 
cluded ocular examinations for 10,127 
persons aged 4 to 74 years, performed by 
91 ophthalmologists (mostly ophthalmol- 
ogy residents) at mobile clinics in 35 
geographic areas in the United States 
between April 1971 and October 1972. 
The data were from a national probability 
sample of the civilian, noninstitutional- 
ized population and were weighted more 
heavily toward low-income groups, older 
groups, preschool children, and women 
of child-bearing age.” 

After dilation of the pupil, the lens was 
examined with both the slit lamp and the 
direct ophthalmoscope.” Lens changes 
(except decreased lucency of the nucleus) 
were recorded only if they were observed 
with both instruments. 

Our study population, limited to per- 
sons aged 50 to 74 years, consisted of 
2.647 subjects of whom 2,028 (77%) were 
white. There were 1,234 with senile lens 
changes and 1,413 without such changes. 
We excluded 17 persons with congenital, 
traumatic, or secondary lens changes, 
one person who had pseudoexfoliation of 
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the lens without other senile changes, 
and four persons for whom no diabetic 
history was available. The presence of 
diabetes was defined by an affirmative 
response to the question as to whether a 
doctor had ever told the subject that he 
or she had diabetes. | 

We classified senile lens changes as 
aphakic, cataractous, or precataractous. 

l. Aphakia: Aphakia that was not char- 
acterized as congenital, traumatic, or 
secondary. Aphakia is the optical condi- 
tion in which the lens, after attempted 
surgical removal, is not in the visual axis 
and rays of light are refracted solely by 
the cornea. We regarded eyes with lens 
remnants as aphakic. 

2. Cataract: Senile lens changes (corti- 
cal, nuclear, or posterior-subcapsular) 
consistent with best corrected visual acui- 
ties of 6/9 (20/30) or worse. (This differs 
from the definition used by the HANES 
survey: lens change consistent or associ- 
ated with visual acuities of 6/7.5 [20/25] 
or worse.) — | 

3. Precataract. This term comprises 
senile lens. changes other than those 
included under aphakia or cataract. 

We classified persons with senile lens 
change according to the eye with the 
more advanced change. We considered 
cataract as intermediate between aphakia 
and precataract. 

RELATIVE RISK AND ODDS RATIO—We 
used two closely related measures of 
strength of. association between lens 
change and diabetes: the relative risk and 
the odds ratio.“"* We obtained these by 
dividing the subjects into four groups: A, 
individuals with senile lens change and 
diabetes; B, individuals with senile lens 
change without diabetes; C, individuals 
with diabetes without senile lens change; 
and D, individuals with neither diabetes 
nor senile lens change. 

The relative risk is the risk of having 
senile lens change for persons with diabe- 
tes relative to the risk for persons without 
diabetes: 
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‘a ec = AMA + C) 
Relative risk BAB + D) 

The odds ratio is the odds of senile lens 
change to no senile lens change among 
persons with diabetes relative to those 
without diabetes: 


Odds ratio = AIC _ AD 


B/D 


A relative risk greater than 1.00 is a 
direct measure of excess prevalence of 
senile lens change in diabetics. Thus, a 
relative risk of 1.40 indicates an excess 
prevalence of senile lens change in dia- 
betics of 40%. A relative risk of 1.00 
indicates an equal prevalence of senile 
lens change in diabetics and nondiabet- 
ics. A relative risk of less than 1.00 
indicates a lower prevalence of lens 
change in diabetics. The relative risk is 
greater than, equal to, or less than 1.00 as 
the odds ratio is greater than, equal to, or 
less than 1.00. 

We used the methods described by 
Gart” and Thomas! to construct confi- 
dence limits and perform significance 
tests, including tests for interaction, on 
odds ratios. A test on the odds ratio is 
equivalent to a test on the relative risk. 
When a 95% confidence interval ex- 
cludes unity, then the odds ratio is statis- 
tically significantly different from unity at 
the 5% level. (Because approximations 
were used, this relationship did not al- 
ways hold exactly.) 


RESULTS 


We compared affected individuals and 
controls from the Framingham and the 
HANES studies for a number of factors 
(Tables 1 and 2). The Framingham popu- 
lation (aged 52 to 85 years) was older than 
the HANES population (aged 50 to 74 
years). 

At comparable ages in the two popula- 
tions, the percentage with any lens 


TABLE 1 
AGE, LENS CHANGES, AND DIABETIC STATUS OF THE TWO STUDY POPULATIONS 
















_____ Framingham __—_—_ HANES 
With Without With Without 
E Diabetes Diabetes Diabetes _ Diabetes 
ene No. Fo No. % No. % No. | % 


Subjects 50 to 64 Years Old* 








Ally persons 97 100.0 1,091 100.0 T 100.0 930 100.0 
No senile lens change 36 37.1 593 54.4 52 65.8 678 72.9 
-Any senile lens change 61 62.9 498 45.6 iT (34.2 252 27.1 
Aphakia _ | 3 3.1 14 1.3 2 2.5 8 0.9 
Cataract’. 4 4.1 il 1.0 § 40.1 3l 3.3 
Precataract 54 o 557 473 43.4 17 =- 21.5 213 22.9 
Subjects 65 to 74 Years Old 7 | 
SAI persons o 87 100.0 666 100.0 162 100.0 (1,476 100.0 
No senile lens change © 19 21.8 151 22.7 48 29:6 635 43.0 
Any senile lens change 68 78.2 515 77.3 114 70.4 841 57.0 
jakia 2 2.3 13 2.0 13 8:0 AT 3:2 
6 6.9 49 7.4 52 321 299 20.3 
60 69.0 453 68.0 49 30.2 495, 33.5 
Subjects 75 to 85 Years Old 
MS. 49 190.0 327 100.0 = — — — 
e lens change 4 8.2 27 8.3 mm — _ _ 
pile lens change 45 91.8 300 91.7 — — — 
~Apha 4 8.2 30 G9: ae an = 
o “Cataract * 13 26.5 72 22.0 en m oe — 
es ~ Precataract 28 57.1 198 60.5 —_ — — — 


*The youngest Framingham subject was 52 years old. | 
"Excluding aphakia. 


change was considerably higher for the changes. In the group aged 65 to 74 
Framingham group (Table 2). For exam- years, the corresponding percentages 
ple, in the group aged 50 to 64 years, were 77.4 and 58.3. The percentage with 
AT AG of the Framingham group and only cataracts (including aphakia), conversely, 
= o of the HANES group had lens was less in the Framingham group than in 





TABLE 2 
SELECTED SUBGROUPS OF THE TWO STUDY POPULATIONS 








Age 50 to 64 Years Age 65 to 74 Years Age 75 to 
rn, a 85 Years 
Framingham HANES Framingham HANES (Framingham) 
Subgroup No. % No. %e No. % No. Fo No. Yo 
All subjects 1,188 100.0 1,009 100.0 753 100.0 1,638 100.0 376 100.0 
>o Men 522 43.9 482 47.8 300 39.8 805 49.1 150 399 
-0 With diabetes 97 8.2 79 7.8 7 116 162 9.9 49 3.00 
z With any senile 
e 7. PARS 
l. 0 
L. 9 
44. 8 


- *Exeluding aphakia. 
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the HANES group: 2.7% vs 4.9% in the 
group aged 50 to 64 years and 9.3% vs 
25.1% in the group aged 65 to 74 years. 
The percentages with diabetes were simi- 
lar in the two groups (8.2% of those aged 
50 to 64 years and 11.6% of those aged 65 
to 74 years in the Framingham group and 
7.8% and 9.9% in the HANES group). 
The percentages with diabetes, lens 
change, or cataract in Table 2 should not 
be taken as unbiased estimates of popula- 


tion prevalence because (1) we excluded 


358 persons from the Framingham data 
because we were uncertain of their lens 
change status, and (2) to get appropriate 
prevalence estimates for the HANES 
group (a probability sample of the United 
States population in which several differ- 
ent sampling ratios were used), we would 
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have to weight the data according to the 
relevant demographic variables. 

In the following analyses we combined 
cases of aphakia (because the number was 
too small for separate study) with cases of 
cataract. | 

Principal findings—In the Framingham 
Eye Study senile lens change was more 


common in diabetics than in nondiabetics 


for each five-year age group up to age 69, 
and thereafter lens changes appeared 


with equal frequency in the two groups 


(Figure). In the HANES group, lens 
change was more common in diabetics 
than nondiabetics for all ages except for 
the group aged 60 to 64 years, for whom 
lens changes were slightly more common 
in nondiabetics. The number of cases in 
the HANES study, particularly among 
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diabetics, was small within five-year age 
_ groups, and, therefore, the sampling 
error was large. Thus, for the group aged 
60 to 64 years, 95% confidence limits on 
the percentage of diabetics with lens 
changes were 20% and 56%.” 
© The results presented in terms of rela- 
tive risks and odds ratios are more relia- 
ble statistically because we used broader 
age groups (Table 3). Because we found 
no evidence of a statistically significant 
difference in the association of lens 
change and diabetes between whites 
and non-whites in the HANES group 
= (Table 4), the Figure and Table 3 show 
ee combined results for the racial groups. 
=- For the group aged 50 to 64 years, the 
T ramiùgham study disclosed a highly 
= statistically significant association be- 
= -tween diabetes and the following senile 
< lens change categories: any lens change, 
cataract (including aphakia), and precata- 
ract. The relative risks were 1.38, 4.02, 
and 1.35, indicating excess prevalences 
in diabetics of 38%, 302%, and 35%, 
respectively. The corresponding odds 
ratios are 2.0, 4.6, and 1.9. For the 
HANES data, only senile cataract showed 
a highly significant association with dia- 
betes. The relative risks were 1.26, 2.97, 
ape 1.03, respectively. 
os For the group aged 65 to 74 years, 
HANES data showed significant associa- 
tions for any lens change and for cataract 
(relative risks of 1.24 and 1.63, respec- 
tively) but not for precataractous lens 
changes (relative risk of 1.15), whereas 
Framingham data showed no association 
for any of the categories of lens change 
(relative risks of 1.01, 1.02, and 1.01, 
respectively). 
For the oldest age group, those 75 to 85 
years old, Framingham data again showed 
no association (1.00, 1.02, and 0.99, 
| respectiv ely), 
-> There were generally similar results for 
-men and women (Table 3); interaction 
tests (not shown) disclosed no evidence 
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of a statistically significant sex difference 
in any age group. 


DISCUSSION 


Before discussing in detail the findings 
from the two studies, we should compare 
them and assess the quality of the infor- 
mation gathered. 

Scope and quality—The Framingham 
study was limited mainly to four eye 
diseases, whereas the HANES study en- 
compassed the whole spectrum of ocular 
abnormalities. Also, more time was avail- 
able for planning and protocol develop- 
ment in the Framingham study than in 
the HANES study. For these reasons the 
Framingham lens and cataract examina- 
tions were more detailed, as shown by 
examination protocols covering a total of 
12 typewritten pages, compared with 
only two pages for the HANES study. 

The Framingham study was carried out 
in one location compared with 35 for the 
HANES study. The Framingham study 
used only 15 persons to examine lenses 
in the screening examination and eight 
for the definitive cataract examination, 
whereas the HANES study used 91 exam- 
iners for the lens-cataract examinations. 
The Framingham screening examiners 
and the HANES examiners had about the 
same level of experience (they were first-, 
second-, and third-year ophthalmology 
residents), whereas the definitive cata- 
ract examiners in the Framingham study 
were more experienced (third-year resi- 
dents and staff members). Both studies 
included replicate ocular examinations by 
more experienced examiners, but the 
percentage of such examinations was 
higher in the Framingham study (7.4% of 
screening examinations)” than in the 
HANES study (2.5%). ® These differences 
indicate that the diagnosis of cataract was 
probably made with more accuracy and 
consistency at Framingham. 

Examination procedures and diagnosis 
of early lens change—In both studies the 
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TABLE 4 
ODDS RATIOS FOR LENS CHANGES AND DIABETES BY RACE IN THE HANES srupy* 














Non-White (Men and Women) 
Test for 


| _ Diabetes Diabetes Race 
Lens Changes Yes No Odds Ratio" Yes No Odds Ratio‘ Interaction 
oan | Subjects 50 to 64 Years Old 
Any senile lens change 14 175 L2 (0.6-2.4) 13 77 14 (0.6.3.2) P = 87 
Cataract or aphakia 5 31 2.5 (0.8-7.2) 5 5 5.1° (1.3-20.2) P= 4] 
No senile lens change 36 548 — 16 130 — oo 
oe : Subjects 65 to 74 Years Old 
Any senile lens change T4 604 1.55 (1.0-2.2) 40 237 4 3° (1.4-14.6) P= 24 
. Cataract or aphakia 44 243 2.9* (1.4-3.5) 21 103 5.2" (1.6-18.6)} P= 355 
~ No senile lens change 44 533 ~ 4 102 — a 








"95% confidence interval. 


lens was examined with a slit lamp and a 
direct ophthalmoscope, but only the 
HANES protocol required that the pres- 

ence of lens opacities be confirmed by 

both instruments (except for nuclear scle- 

rosis, which could be diagnosed by slit- 

lamp examination alone). The more strin- 

gent HANES diagnostic criteria tended 

to exclude early lens changes. The diag- 

nosis and documentation of early lens 
-change was emphasized more in the 
l ingham study than in the HANES 
tudy. The F Framingham protocol required 
he recording of both early and late lens 
changes, and specifically mentioned vac- 
= uoles, waterclefts, spokes, and lamellar 
separations of the anterior cortex. The 
HANES protocol did not use the terms 
“early” and “late,” and the coding proce- 
dures specifically stated that vacuoles 
were not to be coded. The data in Table 5 
are consistent with the differential em- 
phasis on the recording of early lens 
changes in the two studies: the percent- 
age of subjects with any senile lens 
: change is greater by some 20 percentage 
oints in the Framingham study for each 
age group. When early cortical changes 























l *Individuals without senile lens changes served as controls. 


(vacuoles, waterclefts, spokes, and lamel- 
lar separations of the anterior cortex) are 
excluded from the Framingham results, 
the percentage with senile lens change 
was about the same in the two studies. 
These differences suggest that early lens 
changes were more likely to have been 
recorded in the Framingham study than 
in the HANES study. 

Definitions of cataract—In our analvsis 
of Framingham data, we limited cataract 
to lens changes which “could entirely 
account for a visual acuity deficit of 
6/9 (20/30) or more.” This means, for 
example, that we did not classify a 6/21 
(20/70) cataract accompanied by macular 
disease that decreased visual acuity to 
6/60 (20/200) as cataract in our Framing- 
ham analysis, but as precataract. In the 
HANES study, conversely, we would 
have classified this case as cataract, more 
conventionally defined as the presence of 
lens opacity “consistent with visual acui- 
ties of 6/9 (20/30) or worse.” The lower 
percentage of cataracts in the Framing- 
ham study for the groups aged 50 to 64 
years and 65 to 74 years was consistent 
with the difference in definitions, a differ- 
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TABLE 5 
SPECIFIED LENS CHANGES AND ODDS RATIOS FOR SENILE LENS CHANGE AND DIABETES BY AGE* 








Framingham HANES 
Group No. Yo Odds Ratio’ No. %e Odds Ratio’ 








Subjects 50 to 64 Years Old 


All subjects 1,188 100.0 _=— 1,009 100.0 — 

Any senile lens change 559 47.1 2,07 (1.3-3.2) 27 27.7 1.4 (0.8-2.3) 
Early cortical change 278 23.4 1.5 (0.8-2.6) — — — 
Other changes 281 23.7 2.67 (1.6-4.3) = — om 

Subjects 65 te 74 Years Old 

All subjects 753 100.0 on 1,638 100.0 _ 

Any senile lens change 583 77.4 1.0 (0.6-1.9) 955 58.3 1.7*(1.2-2.6) 
Early cortical change 161 21.4 1.0 (0.5-2.1) — — = 
Other changes 422 56.0 1.1 (0.6-1.9) — — — 





“Individuals without senile lens changes served as controls. 


‘95% confidence interval. 
*P < OL 


ence which may have led to the classifica- 
tion of certain Framingham cases as pre- 
cataract that would conventionally be 
considered cataract and would have been 
classified as cataract by the HANES 
study. This possible definitional differ- 
ence may account for a discrepancy be- 
tween the two studies in relative risks of 
precataractous lens changes. 

Ascertainment bias—Both cataract and 
diabetes are insidious diseases that often 
remain asymptomatic and undiagnosed 
for a long time, leading to possible biases 
of ascertainment if (1) diabetics are more 
likely to have their cataracts diagnosed or 
if (2) persons with cataract are more likely 
to have their diabetes diagnosed. 

Sommer’ pointed out how the first type 
of bias could operate: diabetics are more 
likely to be referred to ophthalmologists 
and therefore more likely to have their 
cataracts removed. In both studies this 
bias was avoided because the ascertain- 
ment of cataract was made by routine lens 
examination ofall subjects and separately 
from the ascertainment of diabetes. 

The second type of bias is possible in 
studies of cataract and diabetes because 
serum or urine glucose measurements are 
a routine part of the examination before 


cataract (and other) operations. Because 
the ascertainment of diabetes in the 
present studies was based not on labora- 
tory tests alone but either entirely 
(HANES) or partly (Framingham) on his- 
tory of the disease, both studies were 
liable to this bias, although we do not 
know to what extent, if any, the bias was 
operative. However, when we excluded 
cases of aphakia (the most likely sources 
of bias), the relative risk for cataract 
increased for the group aged 50 to 64 
years and decreased only slightly for the 
group aged 65 to 74 years, suggesting 
that in these studies bias did not play a 
prominent role. Excluding cases of apha- 
kia, the relative risk for cataract in the 
group aged 50 to 64 years changed from 
4.02 to 5.49 in the Framingham study and 
from 2.97 to 3.05 in the HANES study; 
the corresponding changes for the group 
aged 65 to 74 vears were from 1.02 to 
0.98 and from 1.63 to 1.62 (derived from 
Table 1). | | 

We also considered the possibility that 
the observed association between cata- 
ract and diabetes might be caused in part 
by an association between diabetic reti- 
nopathy and visual acuity. We therefore 
performed a separate analysis that ex- 
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cluded cases of diabetic retinopathy that, 
in the opinion of the examiner, affected 
© visual acuity. There was one such case in 
the group aged 52 to 64 years in the 
Framingham study, and two and nine 
uch cases, respectively, in the groups 
ged 50 to 64 years and 65 to 74 years in 
: the HANES study. When these cases are 
~ excluded, the three relative risks were 
reduced but not substantially: 4.02 to 
$3.53, 2.97 to 2.45, and 1.63 to 1.53. 
In our judgment, bias of ascertainment 
did not account for the observed associa- 
tion between senile cataract and diabe- 
oo tes, 
_ The association between senile lens 
changes and diabetes—The number of 
ases of senile cataract or aphakia among 
< diabetics in specific age groups was often 
small (Table 1) and, consequently, the 
- confidence intervals for the odds ratios 
were usually large, although several of 
them clearly excluded unity. When the 
95% confidence interval excludes unity, 
then the odds ratio and relative risk are 
significantly different from unity at the 
5% level. 
In persons under the age of 65, both 
studies showed a marked excess preva- 
7 lence of senile cataract (including senile 
ee. _ aphakia) in diabetics, as shown by rela- 
ive risks substantially greater than one 
4.02 in the Framin gham study and 2.97 
n the HANES study). For precataract 
- there appeared to be less agreement, 
~ although the difference was not large: the 
Framingham study showed a statistically 
significant excess in diabetics (relative 
risk of 1.35), while the HANES study 
showed the same prevalence in diabetics 
and nondiabetics (relative risk of 1.03). 
In persons aged 65 to 74 years, the 
results appeared to differ somewhat for 
cataract but not for precataract. For cata- 
ract, the HANES study found a small 
-excess prevalence (relative risk of 1.63), 
yut the Framingham study did not (rela- 
tive risk of 1.02). For precataract the 
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relative risks were 1.01 and 1.15 for the 
Framingham and HANES studies, re- 
spectively. 

According to an interaction test, the 
difference between the Framingham 
(1.35) and HANES (1.03) relative risks 
for precataract in the group aged 50 
to 64 years was not statistically signifi- 
cant at conventional significance levels 
(P = .17). However, if this difference 


-© was not caused by chance alone, then 


it might be explained by the different 
definitions used for cataract or diabetes. 


We believe that chance or definitional gs 


variations accounted for the apparent 
discord in precataract. Both studies, how- 
ever, agreed that there is a marked 
excess prevalence of senile cataract 
among diabetics in this age group. 

The second apparent difference in re- 
sults between the two studies was for 
senile cataract in the group aged 65 to 74 
years. Again, an interaction test found 
that the difference in relative risks (1.02 
for the Framingham study and 1.63 for 
the HANES study) was not statistically 
significant (P = .27). If the difference was 
not caused by chance alone, the more 
accurate and consistent diagnostic meth- 
ods at Framingham and the definitional 
differences might have been contributing 
factors. The two studies agreed that, in 
this age group, the association with dia- 
betes is at most small for cataract, and 
does not exist for precataract. The Fram- 
ingham results for the group aged 75 to 
85 years were essentially the same as for 
the group aged 65 to 74 years. 

In summary, the two studies agreed on 
a marked excess prevalence of senile 


cataract in diabetics up to the age of 64 


years. The Framingham study (P = .03) 
but not the HANES study (P = .64) 


showed a significant reduction in this 
excess at older ages (age 65 to 85 years for 
the Framingham study and age 65 to 74 
years for the HANES study). They also 
agreed that there is little, ifany, excess of 
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precataractous lens change for diabetics 
up to the age of 64 years and that there is 
none thereafter. 

Previous studies—We compared the 
findings of previous studies, done at 
Oxford!” and in the United States,? that 
looked for associations between cataract 
extraction and diabetes with our studies 
of cataract (whether removed or not) 
(Table 6). For comparability with the 
available data from the other studies, we 
classified our data by age groups 50 to 
69 years and 70 years and older. We in- 
cluded our results for aphakia alone and 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1981 


for cataract (which includes aphakia). 
Waite and Beetham’ and McGuinness? 
studied lens changes but did not report 
their results in a form suitable for inclu- 
sion in Table 6 

The study at Oxford was of 454 patients 
who had had cataracts extracted at the = 
Oxford Eye Hospital while living in a 
defined surrounding area.” The number 
of diabetics without cataracts was estimat- 
ed from the percent population. preva- 
lences of diabetes determined in a previ- 
ous survey. The odds ratios of 7.9 and 4.3 
for the two age groups are the highest in 


TABLE 6 
RESULTS OF HOSPITAL AND POPULATION SURVEYS 


Men and Women 
70 or More Years Old 


Men and Woman 
50 to 69 Years Old 


Diabetes Diabetes 
Studies Yes No Odds Ratio* Yes No Odds Ratio* 


Hospital Studies 
Oxford, England? 


Cataract (senile or unspecified) 25 262 T9 35 491 4.3‘ 
Control 642 53,331 — 279 16,775 mme 
U.S. Hospital Discharge Survey? 
Cataract (senile or unspecified) 55 552 — 52 813 — 
Fractures, sprains, and strains 84 1,927 oo (1.6-3.3) 102 1,712 11 (0.7-1.5) 
Hemorrhoids 12 251 2.1) (1.1-4.2) 8 67 0.5 (0.2-1.3) 
Varicose veins ll 396 3.6% (1.8-7.4) 5 74 0.9 (0.3-2.8) 
Washington Hospital Center, U.S.** l 
Cataract (senile or unspecified) 84 617  1.8'(1.1-3.0) 66 739 10 (0.6-1.7) 
Fractures, sprains, and strains 29 291 maamme 21 235 a 
Population Surveys 
Framingham Eye Study 
Senile cataract or aphakia i 513.15 (1.4-6.7) 22 138 L0 (0.5-2.4) 
Aphakia 5 18 40 (1.2-12.2) 4 39 0.7 (0.2-2.5) 
No senile lens change 48 699 — ll 72 m 
Health and Nutrition Examination 
Survey (HANES) 
Senile cataract or aphakia 45 182 3.2) (2.1-4.9) 30 203 —-1.9'(1.0-3.8) 
Aphakia 1] 23 -6.3° (2,8-14.1) 4 32 16 (0.4-5.7) 
No senile lens change 84 1,104 — 16 209 —— 


“95% M ‘ateeial: 

"We did not determine the significance level or the 95% confidence interval because the number of diabetics 
in the control group was not known but only estimated from the percent prevalence obtained in a previous 
survey. 

‘Odds ratios for the Washington Hospital Center are shown opposite controls rather than cases. 

P < .OL. 

IP < 05 
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Table 6, but are based on estimates of 
diabetes prevalence in the control group 
of only 1.2% and 1.8%, percentages that 


—. have been criticized as being under- 







stated.” Hiller and Kahn’ said that if this 
criticism is valid, the Oxford estimates 
` overstate the odds ratios, which 
= fact, not be essentially different from 
ours.” 


“may, in 


Hiller and Kahn used hospital dis- 
charge data from a national sample sur- 
vey and a local hospital to study the 
association between cataract extraction 
and diabetes.’ In both data sets they 


-o found a positive association for the group 


a age d 50 to 69 years, as we did, although 






ele: 





= cand then descriptively. 
lished report it was impossible to orga- 
“nize the results according to the format of 
-Table 6, either by severity of lens change 
< or by age and, therefore, we could not 
= determine whether the findings were 





-odds ratios were somewhat lower 
; 04) than ours for aphakia alone. 


oe For the group aged 70 years and older, 
their finding of no association is com- 


patible with that for the Framingham 
study and not strongly incompatible with 
that for the HANES study. 

In 1935, Waite and Beetham? looked at 
the association between diabetes and lens 
changes. They examined 2,002 diabetic 
patients from the New England Deacon- 
ess Hospital and 457 nondiabetic patients 
from Massachusetts General Hospital, 
classifying lens changes first anatomically 
From the pub- 






compatible with an excess prevalence of 
cataract among diabetics under the age of 
70 years. 

McGuinness” study was of a sample of 
340 persons aged 40 years or more from 
the general population of Rhondda Fach 
in Wales. The lenses were examined with 
a slit lamp and blood was taken for a 
fasting serum glucose determination. Al- 
though 180 persons were found to have 
lens opacities, only ten had cataract (apha- 
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kia or mature lens opacity). From the 
published data, presented in terms of 
mean fasting serum glucose concentra- 
tions, we were able to determine, by the 
direct method,” age- and sex-adjusted 
means of 120.7 and 91.3 mg/100 ml, 
respectively, for the ten persons with 
cataract and the 95 without lens opacities 
(P = .05). In these calculations, we used 
data only from the six age-sex categories 
including at least one patient with report- 
ed serum glucose values among both 
those with cataract and those without lens 
opacities. In determining the adjusted 
means, we used as weights the number of 
cases in the six age-sex categories for 
those without lens opacities. Because 
standard deviations were not available for 
five of the six cataract age-sex categories, 
we used those for the “no lens opacity” 
group as estimates. Although we found a 
higher age- and sex-adjusted serum glu- 
cose concentration in persons with cata- 
ract in McGuiness” study, this may not 
be statistically significant because of the 
uncertainty of our estimates. It does 
suggest that McGuiness? results may 
not be at variance with those shown in 
Table 6. 

To summarize, three studies of cataract 
extraction and two. studies including 
present and extracted cataracts agreed 
that diabetics under the age of 70 years 
have an excess prevalence of senile cata- 
ract. All five studies found the excess to 
be less or nonexistent in diabetics aged 
70 years or more. Two additional studies 
found no association between lens opac- 
ity and diabetes, but these studies pro- 
vided information inadequate to support 
or refute the foregoing findings on cata- 
ract in persons less than 70 years old. 
Sommer s hypothesis is not supported by 
these various studies in that they found 
that cataract, whether removed or not, is 
associated with diabetes in persons under 
the age of 70 years. 
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We offer two possible explanations, not 
mutually exclusive and both entailing 
competing risks, for the decrease in rela- 
tive risk with age. (1) The risk of both 
cataract and death are positively associat- 
ed with severity of diabetes, and the 
proportion of diabetics with severe dis- 
ease, because of their higher mortality, 
diminishes with age. Because of the 
smaller proportion of diabetics with se- 
vere disease, the cataract risk is reduced 
in older persons. (2) Senile cataract has 
both diabetic and nondiabetic causes, and 
the risk from nondiabetic (senile) causes 
increases with age more rapidly than the 
risk from diabetes. At younger ages, the 
risk from nondiabetic causes is smaller 
than the diabetes risk, producing a large 
relative risk for diabetes, while at older 
ages the risk from other causes dominates 
the diabetes risk. Decreasing relative 
risks with age have also been noted in the 
relationship of blood pressure, serum 
cholesterol, and cigarette smoking to 
coronary heart disease” and of diabetes to 
death from coronary heart disease.” 


Note—The Framingham Eye Study, a collabora- 
tive effort of the National Eye Institute, the Boston 
University Department of Ophthalmology, and the 
Harvard University Department of Social and Pre- 
ventive Medicine, was supported in part by contract 
NIH-NEI-72-2112. The ophthalmic components of 
the Health and Nutrition Examination Survey were a 
collaboration of the Division of Health Examination 
Statistics, National Center for Health Statistics, 
Department of Health, Education, and Welfare, and 
the National Eye Institute. 
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OPHTHALMIC MINIATURE | 


ee her new spectacles didn’t seem to do any good. ‘And that, 
she reflected, was because obviously there came a time when 
oculists, in spite of their luxurious waiting room, their up-to-date 
instruments, the bright lights they flashed into your eyes, and the 














very high fees. they charged, couldn’t do anything much more for 
you. Miss Marple reflected with some nostalgi: on how good | her 
eye sight | had been a few (well, perhaps not a fe ww) years ago. 


Agatha Christie, T he Mirror Crack d 











CICATRICIAL ECTROPION AND LACRIMAL OBSTRUCTION 
ASSOCIATED WITH THE SCLERODERMOID VARIANT OF PORPHYRIA 
CUTANEA TARDA 


ARTHUR J. SOBER, M.D., ARTHUR S. GROVE, JR., M.D., 
AND JAN E. MUHLBAUER, M.D. 


Boston, Massachusetts 


A patient with porphyria cutanea tarda developed bilateral cicatricial 
ectropion with stenosis of the puncta and canaliculi. The pathophysio- 
logic findings suggested a photosensitivity reaction in sites of uroporphy- 
rin and 7-carboxyl porphyrin deposition. 


Porphyria cutanea tarda is a disorder of 
porphyrin metabolism in which uropor- 
phyrin and 7-carboxyl porphyrin are 
found in abnormally increased quantities 
in the urine.” Increased blood levels of 
these porphyrins appear to produce pho- 
tosensitization, resulting in blistering, 
mechanical fragility, scarring, hypertri- 
chosis, and scleroderma-like changes in 
sun-exposed skin.'® Ocular abnormalities 
in porphyria include changes in the eye- 
lids, conjunctiva, sclera, cornea, and 
intraocular structures. In the patient 
described here, bilateral cicatricial ectro- 
pion and obstruction of the lacrimal ex- 
cretory apparatus were associated with 
porphyria cutanea tarda and were the 
clinical basis for suggesting the diagnosis 
of this disorder. 

CASE REPORT 
A 70-year-old white woman had had bilateral 


epiphora since 1977; there was no mucous discharge 
or periocular infection. The skin of the lower eyelids 





From the Departments of Dermatology, (Drs. 
Sober and Muhlbauer) and Ophthalmology (Dr. 
Grove), Harvard Medical School; the Massachusetts 
General Hospital (Drs. Sober and Muhlbauer); and 
the Massachusetts Eye and Ear Infirmary (Dr. 
Grove), Boston, Massachusetts. 

Reprint requests to Arthur J. Sober, M.D., War- 
ren 5, Massachusetts General Hospital, Boston, MA 
02114. 
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had. progressively thickened since 1976, with mild 
eversion and ectropion of the lower eyelid margins. 
In 1977, she had undergone a right lateral cantho- 
plasty but there was little improvement in the eyelid 
position. Bilateral obstruction of the lacrimal excreto- 
ry pathways was noted in 1978, at which time 
irrigation of saline into the nose was attempted 
without success. In 1974, cataracts had been re- 
moved from both eyes with no complications, Visual 
acuity was reduced in the right eye because of a 
macular scar. She had no history of glaucoma, and 
had used no ocular medications except for a brief 
period after the cataract extractions. 

She had been unaware of any problems with her 
skin until 1969 when she had developed a severe 
blistering eruption on her face, upper chest, upper 
back, lateral arms, and lower legs (sun-exposed 
surfaces) after relatively intense sun exposure in 
Florida. She was treated with soaks and triamcino- 
lone cream. Although her physician did not make a 
specific diagnosis. it was suggested that this problem 
might be caused by sun exposure. The eruption 
healed with increased and decreased pigmentation, 
scarring, and stiffness of the skin (Figs. 1 and 2). 
Since that time, she has minimized sun exposure and 
suffered no recurrence of the blistering, although her 
skin has become increasingly fragile. She took no 
systemic medications except phenytoin sodium, 
100 mg three times a day, because of “fainting” 
since childhood. She denied using estrogens or alco- 
hol and recalled no exposure to fungicides. There 
was no family history of similar skin disorders. 

Our examination disclosed a visual acuity of R.E.: 
6/60 (20/200) and L.E.: 6/12 (20/40) with aphakic 
corrections. A macular scar was present in the right 
eye. No significant abnormalities of the corneas or 
scleras were apparent. Tear formation (Schirmer 
strips without anesthesia) was 7 mm of wetting in 5 
minutes bilaterally. Both lower evelids were slightly 
everted from the eyes, with a somewhat greater 
ectropion laterally than medially (Fig. 3). The skin of 
the lower eyelids was thick and tight. The periorbital 
area was faintly violet. Although the conjunctiva near 
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Fig. 1 (Sober, Grove, and Muhlbauer). Sclerotic 
skin, hyperpigmentation, and hypopigmentation in 
sun-exposed areas compatible with the scleroder- 
moid type of porphyria cutanea tarda. 


the everted eyelid margins was dry, the conjunctiva 
covering the eyes and the fornices did not appear 
abnormal. The right upper and lower puncta and the 
left upper punctum were occluded and could not be 
observed. The left lower punctum was stenosed and 
was enlarged with a dilator. After dilation, a probe 





Fig. 3 (Sober, Grove, and Muhlbauer). Bilateral 
ectropion (right greater than left). Skin of the lower 
eyelids is sclerotic. 


ECTROPION AND LACRIMAL OBSTRUCTION 





Fig. 2 (Sober, Grove, and Muhlbauer). Changes 
similar to those in Figure 1 on the lateral aspects of 
the upper arm (sun-exposed). There are no changes 
on the medial aspects (non-exposed). 


passed 3 mm into the canaliculus at which point a 
total obstruction was met. 

Extraocular examination disclosed firm sclerotic 
skin on the forehead, sides of the face, lateral arms, 
upper chest, back, and lower legs (Figs. 1 and 2). 
Areas of hyperpigmentation and hypopigmentation 
were present. Increased wrinkling was noted about 
the mouth (rhagades). Increased vellus hairs were 
present on the cheeks and increased coarse hairs 
about the mouth and chin. 

Laboratory tests gave normal results for a complete 
blood cell count and serum iron, iron-binding capaci- 
ty, and liver function tests. Serologic tests for lupus 
erythematosus were also negative. Porphyrin levels 
in urine and fecal specimens were distinctly abnor- 
mal (Table) and characteristic of porphyria cutanea 
tarda. A biopsy specimen of skin from the right 
temple adjacent to the right eye disclosed dermal 
sclerosis with hyalinization of the dermal venular 
walls (Fig. 4). Dermal collagen was quite homoge- 
nized, with focal thickening of the epidermal and 
vascular basement membrane zones. Basal layer 
hyperpigmentation was also observed. Direct im- 
munofluorescent study of the biopsy specimen 
showed homogeneous deposition of IgG, IgA, IgM, 
and albumin of the epidermal basement membrane, 
the dermal venules, and the dermal connective 
tissue, consistent with porphyria cutanea tarda. 
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TABLE 
RESULTS OF PORPHYRIN STUDIES* 











Feces 
Porphyrin Urine (ug/g of 
Fraction (wg/day)’ dry weight)’ 
Uroporphyrin 1,350 (0-40) Not 
measured 
Coproporphyrin 215 (0-280) 155 (0-50) 
Protoporphyrin — 70 (0-50) 





*The Watson-Schwartz test on a urine specimen 
was negative. 
Normal values are given in parentheses. 


DISCUSSION 


Porphyria cutanea tarda is a metabolic 
disorder of hemoglobin synthesis in 
which uroporphyrin and 7-carboxyl por- 
phyrin accumulate in the liver and are 
subsequently excreted into the blood and 
urine in the symptomatic phase of the 
disease. These porphyrins absorb radia- 
tion in the 380- to 420-nm region of the 
spectrum and may induce photosensitivi- 
ty when circulating through the capil- 
laries of the skin.! The major clinical 
manifestations of porphyria cutanea tar- 
da include skin fragility and bullae on 
sun-exposed skin. Healing of bullae often 
results in scarring and milia formation. 
The patient may also observe darkening 
of the skin, increased hair growth lateral 
to the eyes, and a violaceus hue in the 
periorbital area. Occasionally, the affect- 
ed skin becomes firm and sclerotic, pro- 
ducing plaques clinically similar to 
scleroderma. Porphyria cutanea tarda has 
been related to the use of either estro- 
gens or alcohol or to an iron overload 
state. Many of these patients appear to 
have a genetic predisposition, defined by 
a partial deficiency of the enzyme uropor- 
phyrinogen decarboxylase as measured in 
hepatocytes and sometimes in erythro- 
cytes.*® Hexachlorobenzene, a fungicide, 
caused an epidemic of poryphyria cutanea 
tarda in Turkey when inhabitants ate 
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grain contaminated with this substance.’ 
Phenytoin sodium has not been reported 
to provoke porphyria cutanea tarda. Phle- 
botomy and low-dose oral chloroquine 
therapy have proven effective in the 
treatment of porphyria cutanea tarda.*? 
Barnes and Boshoff" described the 
ocular findings in 84 patients with por- 
phyria. Of the 84, 46 were non-European 
subjects who presumably had porphyria 
cutanea tarda although no laboratory data 
were cited to confirm this. Two of the 46 
patients had ectropion; one of these two 
also had symblepharon. Twelve of 46 
patients had lesions of the ocular adnexa; 
the most common lesions observed were 
blepharochalasis, hyaloid thickening of 
the conjunctiva, and external or internal 
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scarring of the eyelids. Blepharospasm 
and conjunctival congestion were also 
observed in several patients. Eight of the 
46 patients had either scleromalacia per- 
forans or corneal scarring. Lacrimal duct 
obstruction was not reported in this se- 


.. ries. One European woman, aged 34, had 
wen cataracts. 


Sevel and Burger” studied a 5l-year- 
old man with confirmed porphyria cuta- 
nea tarda who had bilateral scarring of the 
eyelids, conjunctivas, and corneas. One 
eye was enucleated because of a corneal 
perforation. Thin-layer chromatographic 
analysis of necrotic scleral tissue from 


this eye demonstrated the presence of 


uroporphyrin and 7-carboxyl porphyrin. 


~ This finding supported the hypothesis 


that these porphyrins act as chromo- 
-= phores for a photosensitivity reaction, 


-causing vesication, scarring, and glee: 


tion of the sclera or cornea. The enucleat- 
ed eye also had a cataract. 

Chumbley” described two additional 
patients with confirmed porphyria cuta- 
nea tarda who had scleral ulcerations. One 
patient had brawny scleritis, scleromala- 
cia, and cataracts. The other had scleral 
ulcers that showed pink fluorescence 
when exposed to ultraviolet light, sug- 
¿gesting porphyrin deposition. In both 
yatients, the scleral ulcers were located 
‘in the interpalpebral region of the anteri- 
“or sclera in the horizontal meridian and 


extended to continguous corneoscleral 


limbal and corneal tissue, suggesting that 
sun-exposed sites were most affected. 

To our knowledge, this was the first 
case of cicatricial ectropion associated 
with porphyria cutanea tarda confirmed 
by urinary and fecal studies. The mecha- 
nism of ectropion formation in our patient 
may have been analogous to that pro- 
posed for cutaneous and scleral lesions, 
namely, deposition of a uroporphyrin 
- chromophore in the site with subsequent 


_ photosensitive reactions requiring 380- to 


—420-nm solar radiation. There are no 
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experimental data using evelid tissue to 
support this suggestion, however. Our 
patient also had stenosis of the lacrimal 
puncta and canaliculi which, to our 
knowledge, has not been previously de- 
scribed in patients with porphyria 
cutanea tarda. These lacrimal abnormali- 
ties may have been caused by the same 
process that has produced conjunctival 
changes in other patients with this disor- 
der. 

Ectropion has also been reported in 
erythropoetic porphyria (Gunther's dis- 
ease), a rare autosomal recessive disorder 
in which severe photosensitivity begins 
in early childhood and leads to mutilating 
scars of the face and hands, combined 
with erythrodontia, splenomegaly, and 
hemolytic anemia.” Ocular changes may 
be prominent and include scleromalacia 
perforans, keratomalacia, cataracts, and 
corneal scars in addition to ectropion.” 
An early report by Stokes’ mentioned 
eyelid scarring and ectropion in patients 
diagnosed as having hydroa vacciniforme; 
some of these individuals appear to have 
had erythropoietic porphyria. 
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OPHTHALMIC MINIATURE 


Handel was “couched” (from the French coucher, to lay down) for 
his cataracts on three occasions; that is, he underwent a needling, 
with knocking of the lens backwards. The first oculist was Mr. 
Samuel Sharp of Guy’s Hospital in London in 1751, and the second 
Mr. William Bramfield, surgeon to the Princess of Wales, in 1752. 
The third oculist was commonly known as “Chevalier” John Taylor 
from Norwich, who operated on Handel in August, 1758, in 
Tunbridge Wells. This same Taylor had operated for cataract on 
J. S. Bach, equally unsuccessfully, in 1749. It was Sharp who asked 
Handel whether he could not continue to play the organ in public 
for the performance of his oratorios, even though he was blind, to 
whom Handel replied with a loud laugh: “Mr. Sharp, have you 
never read the Scriptures? Do you not remember, if the blind lead 
the blind, they fall into the ditch?” 


Milo Keynes: Handel’s Illnesses. 
Lancet 2:1355, 1980 
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NOTES, CASES AND INSTRUMENTS 


BENDING OF EXCESSIVELY 
LONG INTRAOCULAR SUTURE 
MATERIAL BY ARGON LASER 


Hucu BECKMAN, M.D. 
Detroit, Michigan 


Excessively long nylon or poly- 
propylene sutures can cause cor- 
neal edema. Kinking the material 
back on itself with an argon laser 
allows it to clear the surface of the 
cornea. Of seven patients who 
were successfully treated by this 

method, none suffered complica- 
tions. 


In recent years, the implantation of 
some types of intraocular lenses has ne- 
cessitated the placement of sutures either 
directly through iris tissue or between 
the loops of an implant through an iridec- 
tomy. These sutures have generally been 
either nylon or polypropylene and, fortu- 
nately, are pigmented. 


¿ During the last four years, I have had 
the opportunity to treat seven eyes in 







which intraocular sutures had inadver- 
tently been cut too long or had become 
unraveled within the eye. As a result of 


© the excessive suture length, a bristle of 


suture material rubbed against the endo- 
thelial surface of the cornea, causing a 
localized corneal edema. 

All of these cases (four polypropylene 
sutures and three nylon sutures) were 
successfully treated by kinking the suture 
back on itself with an argon-laser beam. 


From the Department of Ophthalmology, 





Sinai 


Reprint requests to Hugh Beckman, M.D., De- 
Sinai Hospital of De- 
troit, 6767 W. Outer Drive, Detroit, MI 48235. 


With the patient under topical anesthe- 
sia, a three-mirror gonioscopic lens is 
inserted onto the eye in normal fashion. 
Because the black nylon suture seems to 
absorb the beam better than the blue 
poly propylene suture does, less power is 
required, I use about 500 mW for nylon 
and about 800 mW for polypropylene. A 
50-2 spot size is used. While viewing the 
suture under X10 magnification, the 
laser operator draws the beam across 
the suture near its base. The suture then 
kinks abruptly, allowing it to clear the 
posterior corneal surface. 

This simple procedure was successful 
in all seven attempts; there were no 
adverse reactions. In no case did the 
suture return to its straight configuration, 
but in one case it did unbend slightly. 
Severing the suture with a free-floating 
end has not been a problem. 

This procedure is a simple way of 
avoiding surgery to correct one perplex- 
ing complication of intraocular lens im- 
plantation surgery. 


A COUNTER FOR FIXED-FRAME 
ENDOTHELIAL CELL ANALYSIS 


HANNU I. ALANKO, M.D., 
AND P. JUHANI AIRAKSINEN, M.D. 
Oulu, Finland 


We developed a simple elec- 
tronic counter for fixed-frame en- 
dothelial cell analysis by modify- 
ing an ink cartridge pen and an 
inexpensive pocket calculator. 


From the Department of Ophthalmology, Univer- 
sity of Oulu, Oulu, Finland. 
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A common method of counting corneal 
endothelial cells on specular photomicro- 
graphs is the fixed-frame cell analysis. 
With this method, a rectangle of a known 
area is drawn on the photographs and the 
cells inside of the frame are counted.! To 
avoid overestimates of the cell density, 
the cells touching two perpendicular 
sides of the rectangle are omitted.” The 
number of cells counted is divided by the 
area of the rectangle and the result is 
expressed as cell density, that is, cells per 
square millimeter.” 

To make the monotonous counting 
procedure easier, we have devised an 
electronic cell counter by using an ink 
cartridge pen, a miniature pushbutton 
switch, a piece of thin, flexible twin-lead 
cable, and a pocket calculator with auto- 
matic constant and memory capabilities. 
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Figure (Alanko and Airaksinen). 
The pocket calculator and the count- 
ing pen. The pen shaft is opened to 
show the ink cartridge, the switch 
(solid arrow), and the supporting 
sleeve (open arrow). 


We made the following modifications: 
We opened the shaft of the pen and 
removed the spare cartridge. We drilled 
a small hole for the cable on the end of 
the shaft. The switch soldered to the 
cable was assembled inside of the shaft 
with a piece of plastic tube as a support- 
ing sleeve. The length of the tube was 
trimmed so that the backward motion of 
the cartridge closes the switch when the 
tip of the pen is pushed. We connected 
the cable from the switch to the calcula- 
tor via a miniature plug and soldered the 
leads parallel to the equal key on the 
printed circuit board inside the unit. 

The counting procedure—tThe calcula- 
tor is turned on and the actual area of the 
counting rectangle, measured in square 
millimeters, is stored in the memory. 
The display is cleared and the sequence 
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“1 + =” is entered. The calculator is 
then ready for counting. Each time the 
tip of the pen is pressed on the cell to be 
counted, the switch inside the pen closes 
and the calculator adds one to the num- 
ber on the display. The tip of the pen 
simultaneously marks the cells counted. 

When the counting of the cells in one 
picture is complete, the number on the 
display is divided by the actual area of 
the counting rectangle, recalled from the 
memory. The result is the cell density, 
that is, the number of cells per square 
millimeter on the analyzed picture. The 
counting procedure is repeated for subse- 
quent pictures. 

The counting can be done from paper 
prints or from negatives projected on the 
screen of a viewer.’ 
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A NEW MOBILE ARMREST 


MICHEL GONVERS, M.D., 
AND LEONIDAS ZOGRAFOS, M.D. 


Lausanne, Switzerland 


We have developed a weight- 
and-pulley armrest for surgeons 
to use during ocular microsur- 
gery. The armrest is mobile, steri- 
lizable, and allows the weight 
stress on the forearm to be regu- 
lated. 


From the Clinique Ophtalmologique Universitaire, 
Lausanne, Switzerland. 
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Using an armrest in ocular microsur- 
gery increases surgical precision and 
eliminates painful muscle contractions, 
especially during lengthy operations. 

The efficacy of the traditional armrest is 
unfortunately countered by a loss of 
mobility for the surgeon. We have over- 
come this disadvantage with our new 
mobile armrest which perfectly counter- 
balances the weight of the surgeon's 
hands and forearms (Fig. 1). The appara- 
tus includes one fixed component, with 
two cords and four pulleys and weights, 
and one component that can be com- 
pletely gas-sterilized. The latter is made 
up of two padded sleeves and two cord 
segments with a fastener at the end of 
each (Fig. 2). 


Before starting surgery, the surgeon 


F 
ys 





Gente =N. f 

Fig. 1 (Gonvers and Zografos). General view of the 
operating field. Each of the surgeon’s arms passes 
through a sleeve, suspended by a cord leading to one 
wall of the operating room by two pulleys. The 
traction on each sleeve is regulated by changeable 
weights on the other end of each cord. 
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Fig. 2 (Gonvers and Zografos), Details of the 
gas-sterilized components: padded sleeve with Velcro 
tape and segment of cord with snap fasteners. 


puts his forearms into the sleeves, which 
he then closes with Velcro tape. He 
connects the sleeves by a length of sterile 
cord to a cord suspended from the ceil- 
ing. This latter passes through two pul- 
leys and its end is weighted until the 
surgeons arm is perfectly counterbal- 
anced (about 2 to 3 kg). 

The surgeon feels as though he is 
working in a weightless environment; this 
permits great precision in all movements 
while requiring minimal muscular effort. 
Because the sterile cord is so long, the 
surgeon can easily disengage himself 
from the system at any time if he wants to 
leave the operating field temporarily. 
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SYPHILITIC OPTIC PERINEURITIS 


JAMEs A. Rusa, M.D., 
AND EDWARD J. RYAN, M.D. 


Tampa, Florida 


We examined a patient who had 
syphilitic perioptic neuritis, a 
rarely diagnosed inflammation of 
the sheaths of the optic nerves 
that may be confused with papille- 
dema caused by brain tumor or 
pseudotumor cerebri. The visual 
acuity was typically normal, and 
the only visual-field abnormality 
was enlargement of the blind 
spots. After we excluded an intra- 
cranial mass lesion, the diagnosis 
was confirmed by cerebrospinal 
fluid serologic findings positive for 
syphilis and normal intracranial 
pressure. Anti-inflammatory and 
antisyphilitic therapy resolved all 
the symptoms in our patient. 


Syphilitic perioptic neuritis is a bilater- 
al inflammation of the optic nerve sheaths 
that spares the subjacent optic nerves.! 
Visual acuity is unaffected, but the optic 
disks are swollen. This condition may be 
mistakenly diagnosed as _ papilledema. 
The accurate diagnosis of syphilitic peri- 
optic neuritis depends upon positive ser- 
ologic findings and normal cerebrospinal 
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fluid pressure. We recently treated a 
patient with syphilitic perioptic neuritis 
who responded to therapy. 


CASE REPORT 


A 34-year-old man was referred here on March 31, 
1980, for evaluation of bilateral optic disk edema. A 
moderately severe, right-sided retro-orbital pain had 
developed one month previously. The frequent 
recurrences lasted several hours, and subsided spon- 
taneously. Episodes of photopsia, resembling “bright 
lights and squiggly lines” and lasting a few seconds, 
had occurred sporadically in his right eye two weeks 
previously. On several occasions he had noted mo- 
mentary blurring of the vision of his right eye. 

He had had typical, right-sided migraine head- 
aches between the ages of 21 and 28 years, but his 
current peri-orbital pains were unlike them. He was 
taking no medication and, despite the headaches, 
continued to work as an interstate truck driver. He 
had had frequent heterosexual episodes and, in 
December 1979, had been treated with nystatin 
cream for a painless penile lesion. One month later, a 
brief nonpruritic chest rash had developed, but he 
had not sought treatment and denied having had 
syphilis. 

Visual acuity was 6/6 (20/20) in both eyes. Pupillo- 
motor responses were brisk bilaterally, confrontation 
visual fields were full, and color vision was intact. 
Ocular movements were normal; there was no nys- 
tagmus. Optokinetic reflexes were symmetrical. Re- 
sults of biomicroscopy and applanation tonography 
were normal bilaterally. Each optic disk was moder- 
ately elevated and had indistinct margins. A few 
peripapillary hemorrhages and dilated retinal veins 
were evident in each eye. An exudate was present at 





Figure (Rush and Ryan). Optic disks in the right (left) and left (right) eyes on March 31, 1980. 
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the 8 o'clock position on the optic disk margin of the 
right optic nerve (Figure). The retina was otherwise 
normal, and there were no vitreous cells. Goldmann 
perimetry and tangent screen disclosed enlarged 
blind spots bilaterally. Results of a neurologic exami- 
nation were noncontributory. A hemogram and 
routine serum chemistry profile were normal. A 
serum VDRL was positive in a 1:64 titer and an 
absorbed serum fluorescent-treponemal-antibody ab- 
sorption (FTA-ABS) test was reactive. Results of a 
cranial computed tomogram were normal. A clear 
cerebrospinal fluid specimen was obtained; opening 
pressure was 140 mm Hg. The total protein was 
35 mg/dl. Protein electrophoresis was normal. Cel- 
lular analysis was not performed because of a lab- 
oratory error. The cerebrospinal fluid VDRL was 
positive in a 1:4 dilution and a cerebrospinal fluid 
FTA-ABS test was reactive. An India ink preparation 
and bacterial and fungal cultures were negative. 

A short course of dexamethasone was administered 
while we were waiting for these results. After 
receiving the test results, we administered 9.6 
million units of intramuscular benzathine penicillin 
during a four-week period. Six weeks after comple- 
tion of therapy, the patient’s visual acuity was 6/6 
(20/20) in both eyes, visual fields were normal, and 
the optic disks were flat. 


DISCUSSION 


A patient who has bilateral swollen 
disks and normal visual acuity is usually 
thought to have papilledema caused by 
increased intracranial pressure. If cere- 
brospinal fluid pressure is normal, the 
appearance of papilledema in a patient 
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who has normal visual acuity suggests the 
possibility of perineuritis of the optic 
nerve.” 

Optic perineuritis is an inflammation of 
the meningeal sheaths of the optic nerve 
and usually occurs as an extension of a 
diffuse basal meningitis that spares the 
optic nerve substance. It is rarely diag- 
nosed and has been reliably documented 
only in syphilitic meningitis.” Because 
syphilitic meningitis frequently causes 
papilledema or optic neuritis, the devel- 
opment of optic perineuritis seems to 
depend on the vagaries of the inflamma- 
tory process, and the diagnosis is provi- 
sional until normal cerebrospinal fluid 
pressure and functionally intact optie 
nerves are demonstrated, 

Symptoms are few in optic perineuri- 
tis. Retro-orbital headaches caused by 
inflamed meninges at the base of the 
brain occur, but meningismus is usually 
absent. Because optic nerve dysfunction 
does not occur in this condition, visual 
symptoms are nonspecific; the visual sen- 
sations in our patient simulated those of 
papilledema caused by pseudotumor ce- 
rebri.* In these circumstances the clinical 
distinction between optic perineuritis 
and pseudotumor cerebri can be difficult, 
but we know that syphilitic meningitis 
occurs four times more frequently in men 
than in women,’ whereas idiopathic pseu- 
dotumor cerebri is usually a disorder of 
obese women." 

The correct diagnosis of optic perineu- 
ritis is achieved by finding a reactive 
cerebrospinal fuid VDRL test; cerebro- 
spinal fluid cell counts and protein values 
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can be normal.” Furthermore, cerebro- 
spinal fuid FTA-ABS tests are sensitive 
more than 99% of the time® and give 
false-positive results in fewer than 1% of 
normal subjects.” 

Six to 9 million units of penicillin G 
is usually adequate treatment for symp- 
tomatic neurosyphilis,® but there are 
no established dosages for syphilitic 
optic perineuritis. Our patient improved 
with 9.6 million units of penicillin, and 
Lorentzen” reported successful results 
with 6 million units of procaine penicil- 
lin G for the treatment of syphilitic op- 
tic neuritis. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


INTERNATIONAL OPHTHALMIC 
MICROSURGICAL STUDY 
GROU P—EIGHTH BIENNIAL 
MEETING 


The Eighth Biennial Meeting of the 


AT Group was held Sept 29 to ‘Oct. 3, 
1980, at Cabo de Formentor, Majorca. 
The group consists of 40 members and 
the same number of invited guests. The 
1980 meeting was devoted to the follow- 
ing subjects. 

=o The first day covered cataract- 
extraction and glaucoma (S. McPher- 


SON Durham, United States); cataract- 
-extraction i and corneal graft (E. Malbran, 


Buenos Aires, Argentina); iridopexy (J. 
Barraquer, Barcelona, Spain); radial kera- 
tomy for axial myopia (R. Troutman, New 
York, United States); surgical manage- 
ment of epithelial ingrowths and cysts 
(W. Stark, Baltimore, United States); 
vitrectomy instruments in anterior seg- 
ment surgery (U. Demeler, Hamburg, 
Germany and A. Fink, New York, United 
States); hyaluronic acid in anterior seg- 
ment surgery (R. Troutman, New York, 


ae United States). 


- During the second day vitreoretinal 
surgery was discussed: microsurgery of 


o retinal detachments (M. Bonnet, Lyon, 
< France and A. Urrets-Zavalia, C ordoba, 


- Argentina); microsurgery in diabetic reti- 
nopathy (A. Muiños, Barcelona, Spain); 
techniques of vitreous surgery in retinal 
detachment (E. Malbran, Buenos Aires, 
Argentina); experimental chalcosis (H. 
Paulmann, Cologne, Germany); surgical 
management of persistent hyperplastic 
primary vitreous (W. Stark, Baltimore, 
United States); reattachment of the retina 
by vitreous replacement (R. Winter and 
J. Draeger, Bremen, Germany); prereti- 
nal membrane formation and macular 


pucker (Y. Fisher, New York, United 
States); extended use of vitrectomy in- 
struments (A. Lim, Singapore). 

In the afternoon the glaucomas were 
considered: microsurgery of Schlemm’s 
canal (R. Sampaolesi, Buenos Aires, Ar- 
gentina); surgical therapy of persist- 
ing hypotony (G. Naumann, Erlangen- 
Nurnberg, Gerniany); ciliary body reat- 
tachment in ocular hypotony (M. Shea, 
Toronto, Canada); optic disk in congenital 
glaucoma surgery (A. Dominguez, Ma- 
drid, Spain); surgery of congenital glau- 
coma (R. Witmer, Zurich, Switzerland); 
anesthesia for microsurgery (M. Roper- 
Hall, Birmingham, England, and W. 
Henschel, Bremen, Germany); effect of 
changes in PCO, and body positions on 
intraocular pressure (S. Kessing, Copen- 
hagen, Denmark). 

The third day was devoted to preven- 
tion and control of astigmatism: results of 
crescent resection on keratotorus (F. 
Barraquer, Bogota, Columbia); corneal 
relaxing incisions (R. Troutman, New 
York, United States); control of astig- 
matism in keratoconus (R. Witmer, Zu- 
rich, Switzerland); influence of nylon su- 
tures on postoperative astigmatism (S. 
McPherson, Durham, United States). 

The next subject was intraocular for- 
eign bodies: methods of intraocular 
foreign body extraction (E. Malbran, 
Buenos Aires, Argentina); changes in 
management (M. Roper-Hall, Birming- 
ham, England); clinical management of 
copper foreign bodies (H. Paulmann, K. 
Heimann, and H. Neubauer, Cologne, 
Germany); microsurgery of nonmagnetic 
foreign bodies in the vitreous chamber 
(A. Muiños, Barcelona, Spain). 


scopes followed. 
The fourth day was Pe to lens 
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reports on new instruments and micro- a 
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implant surgery: physiological optics ap- 
plied to pseudophakia (C. Huber, Zurich, 
Switzerland); prevention of endothelial 
damage (J. Draeger, Bremen, Germany); 
vitrectomy techniques for managing se- 
lected intraocular lens complications (W. 
Stark, Baltimore, United States); long- 
term results of intraocular lenses (K. 
Schott, Essen, Germany); comparative 
results with different ocular lenses (K. 
Schott, Essen, Germany); comparative 
results with different lenses (K.-W. 
Jaboci, Giessen, Germany). 

The afternoon session covered micro- 
surgery of the cornea: optical minikerato- 
plasty in bad prognostic situations (G. 
Naumann, Erlangen-Nurnberg, Germa- 
ny); histocompatibility antigens and cor- 
neal transplantation (W. Stark, Balti- 
more, United States); the challenge of 
large penetrating keratoplasties (J. Barra- 
quer, Barcelona, Spain); keratoplasty in 
babies with sclerocornea (E. Gregersen, 
Copenhagen, Denmark); refractive ef- 
fects of disparate diameter graft recipient 
technique (R. Troutman, New York, Unit- 
ed States); keratomileusis and keratopha- 
kia (J. Barraquer, Bogota, Columbia); and 
experimental data on keratophakia (F. 
Hoffmann, Berlin, Germany). 

MICHAEL J. ROPER-HALL 


THE OCULAR MICROBIOLOGY 
AND IMMUNOLOGY GROUP—1980 
MEETING 


The 1980 meeting of the Ocular Micro- 
biology and Immunology Group was held 
in the Crystal Room of the Palmer House 
in Chicago Nov. 1, 1980, immediately 
before the meeting of the Academy. 

The morning session was moderated by 
Starkey Davis and Fred M. Wilson, Jr. 

The first paper, entitled “Comparative 
Evaluation of Gentamicin, Gentami- 
cin and Betamethasone, and Placebo 
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Ointment in the Treatment of Mar- 
ginal Blepharitis,” was presented by 
W. B. Jackson, T. Connally, and T. 
Easterbrook. The investigators treated 
45 cases of marginal blepharitis with gen- 
tamicin, combined gentamicin and beta- 
methasone, or a placebo three times 
daily for two weeks. Gentamicin alone 
and the gentamicin-corticosteroid prepa- 
ration were effective in eradicating the 
bacteria in 14 days. 

Since most of the organisms were 
Staphylococcus epidermidis, one mem- 
ber of the audience asked whether the 
presumed infectious origin of these cases 
had been definitely established, and 
whether the long-term results should not 
also have been considered. 

A similar study was carried out by Peter 
Donshik and J. Schulman. They reported 
that the inflammatory signs in their 150 
patients were significantly diminished by 
a corticosteroid. There were many varia- 
bles in this study (for example, the eye- 
lids were scrubbed), which precluded the 
drawing of any definite conclusions. 

F. M. Polack, T. Demong, M. Bur- 
dette, and A. Hubbard studied the ocular 
bacterial flora at the time of penetrating 
keratoplasty. Surgical scrubs reduced the 
number of organisms present. It was 
mentioned that the presence of a patho- 
gen is only one factor in determining 
whether a patient develops endophthal- 
mitis. 

T. O. Wood discussed corneal ulcers 
after corneal transplantation. All of his 
patients were receiving topical cortico- 
steroids at the onset of their infectious 
corneal ulcerations, many of which were 
caused by streptococci. Dr. Wood’s labo- 
ratory personnel reported that polymyxin 
was effective against gram-positive or- 
ganisms and that streptococci were sensi- 
tive to gentamicin. Several people ques- 
tioned both these statements and the 
accuracy of the laboratory report. 
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M. J. Tapert, D. B. Jones, N. M. Rob- 
inson, and R. J. Wallace presented a case 
of Mycobacterium chelonei keratitis. Am- 
ikacin, tobramycin, and sisomicin all 
seemed to be effective against this organ- 
ism, but rifampin was not. 
a J. Baum, A. Jordan, and H. Feduko- 
oo wien, presented a survey of Moraxella 
corneal ulcers in a derelict population. 







Moraxella was the most common cause of 


bacterial corneal ulcers in this popula- 

tion, and all of its subspecies were in- 

criminated. Although the organisms were 
< sensitive in vitro to all antibiotics, some 
> eases did not respond clinically to some 
- antibiotics. It was suggested that other 
organisms may be concomitantly culpable 

~ in this immunosuppressed population. 
ee DAM. O'Day, J. RB. Patrinely, and 
J. H. Elliott discussed the management 
-of Staphylococcus epidermidis andoph- 
-thalmitis. Noninvasive antibiotic therapy 
had an effect comparable to that of com- 
bined intravitreal antibiotics and vitrec- 
tomy. However, the problem remains, 
how do we know the causal organism is 
S. epidermidis? If we wait for culture 
results, it may be too late. So the dilem- 

ma persists. 

J. H. Brinser, L. D. Perry, and H. 
Kolodner isolated and identified cell- 
<- wall-deficient and aberrant bacteria from 

ocular sources. They found a modified 

S acridine orange stain effective in identify- 

ing them. The role of these bacteria is 

still to be defined and is an exciting 
subject for investigation. 

K. F. Tabbara, S. Sakuragi, and G. R. 
O'Connor discussed the effect of minocy- 
cline on murine toxoplasmosis. This semi- 
synthetic tetracycline was therapeutical- 
ly effective in toxoplasmosis and seems to 
have a synergistic effect when used with 
sulfadiazine. 

W. W. Culbertson, K. F. Tabbara, and 
G. R. O'Connor presented an experi- 
mental model of acute ocular toxoplasmo- 
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sis in subhuman primates. The major 
drawbacks of the model are (1) the ex- 
pense and difficulty of handling monkeys, 
and (2) certain nonclinical steps required 
in producing the model, for example, 
penetrating the eye with a needle. 

M. A. Galin, A. W. Tuberville, and 
A. E. Maghraby discussed the sodium 
hydroxide sterilization of intraocular 
lenses. A 5% solution of sodium hydrox- 
ide sterilized the lenses in 24 hours and 
apparently did not hydrolyze the lens 
surface. 

R. A. Eiferman and J. Schnyder dis- 
cussed a moderately effective antifungal 
drug they obtained in China. Unfortu- 
nately, they do not know the drug's name 
nor its chemical structure. 

R. E. Smith and Dr. Tse presented a 
case of lymphoid granulomatosis. The 
patient had early lung lesions, chills, 
fever, and weight loss. The ocular signs 
were palsy of the sixth, seventh, and 
eighth nerves and sheathing of the pe- 
ripheral retinal vessels. 

S. Stenson and A. Brookner reported a 
case of endogenous bilateral necrotizing 
scleritis caused by Aspergillus oryzae. 

R. Abel and A. Tishman discussed a 
case of traumatic rupture of a corneal 
wound that occurred 2% years after kera- 
toplasty. 

G. A. Stern, S. Zam, and V. J. Gutge- 
sell presented a case of viral keratitis. 
The patient developed amoeboid subepi- 
thelial opacities eight days after the onset 
of a mild punctate keratitis. Herpes sim- 
plex virus type 1 was recovered in cul- 
tures. Serum adenoviral titers were not 
determined. 

Ronald Smith and Jay Krachmer mod- 
erated the afternoon session. 

M. V. Darnieder, H. E. Ullman, M. J. 
Beeson, J. L. Taylor, and W. J. O'Brien 
discussed the chemotherapy of keratitis 
induced by mutant and wild strains of 
herpes simplex virus type | in rabbits. 
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Acycloguanosine, vidarabine, and trifluo- 
rothymidine were effective against these 
strains and prevented stromal disease. 
Overall, trifluorothymidine seemed to be 
the most effective. 

H. E. Kaufman, E. D. Varnell, and 
Y. M. Centifanto-Fitzgerald discussed 
various aspects of herpetic disease. They 
felt that the virulence of the herpes 
strain, not the response of the host, was 
largely responsible for the severity of the 
disease, and that the fortunate patient 
was the one who first contracted an 
avirulent strain. They confirmed the spe- 
cial efficacy of trifluorothymidine. 

D. H. King and S. L. Hutcherson 
studied Viroptic and Stoxil solutions. A 
clinical trial in which many investigators 
participated was performed, and both 
drugs were found to be effective against 
epithelial herpetic disease (95% and 75% 
respectively). Only minor adverse effects 
were noted in some 9% to 11% of the 
patients. 

K. R. Wilhelmus, B. R. Jones, and D. 
Coster stated that minimal debridement 
of epithelial herpetic keratitis in man, 
followed by 3% acyclovir ointment, re- 
sulted in rapid healing and minimal ad- 
verse effects, The results of this combina- 
tion were superior to either treatment 
alone. 

G. Smolin, M. Friedlaender, M. Oku- 
moto, N. Stebbing, and R. Friedlaender 
treated rabbits with herpetic keratitis 
with 10° U/ml of natural or clonal human 
leukocyte interferon A, topically or sys- 
temically. Only the topical applications 
were effective, and both types of interfer- 
on were equally effective. 

T. W. Sery, L. Foster, and A. W. 
Vogel sensitized corneas with bovine 
serum albumin (BSA). Eight weeks later, 
when the sensitized corneas were chal- 
lenged with herpes simplex virus, thev 
were resistant to it. Unsensitized control 
animals developed the usual herpetic 
infection. It was assumed that the initial 
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sensitization resulted in a nonspecific 
immune awareness of the BSA -injected 
corneas. 

P. A. Asbell and R. M. Franklin inject- 
ed immune complexes or antigens into 
the cornea, and antibody into the con- 
junctiva, in attempts to develop a disci- 
form corneal lesion. Limited success was 
attained. These investigators assumed 
that immune complexes could be respon- 
sible for the disciform lesions seen in 
stromal herpetic keratitis. A member of 
the audience suggested that antibody- 
dependent cellular cytotoxicity or cell- 
mediated immunity might play a role in 
disciform keratitis. 

R. B. Guss and J. P. McCulley dis- 
cussed the abnormal immune responses 
in Wiskott-Aldrich syndrome. The pa- 
tients had depressed cellular immunities 
and abnormal antibody responses. In 
particular, their suppressor cells seemed 
to be defective. In the eye the abnormal 
findings were episcleritis, marginal kera- 
titis, infectious blepharitis, and atopic 
dermatitis of the eyelids. 

T. O. Bennett, R. Epstein, and J. 
Sugar discussed tissue typing in outbred 
‘anines undergoing keratoplasty. Match- 
ing by tissue typing resulted in longer 
survival of the grafts (75% clear) com- 
pared with an unmatched group (0% 
clear). Inbred animals, even when the 
recipient has a vascularized bed, have a 
high rate of success. In the ensuing 
discussion, the following unanswered 
question arose: Are l-a antigens present 
on endothelial cells? 

J. W. Chandler and T. E. Gillette used 
hyperbaric oxygen to pretreat corneal 
allografts in order to lengthen graft survi- 
val in mice. This procedure seemed to 
alter the l-a antigen present in the cor- 
nea. A discussion of the exact location of 
these l-a antigens followed. Additionally, 
the location of the Langerhans cells has 
yet to be clearly defined in the cornea. 

M. B. Abelson and I. J. Udell exam- 
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ined the role of conjunctival eosinophils 
in allergic ocular disease. Eosinophils are 
numerous in vernal keratoconjunctivitis 
but may be absent in 85% of the scrapings 
‘from patients with acute allergic ocular 
disease. Histologic studies confirmed 
that it requires time for the eosinophils to 
reach the surface. 
cR. M. Lang and M. H. Friedlaender 
examined conjunctival scrapings from 
-o vernal keratoconjunctivitis and hay fever 
conjunctivitis with similar results. 
-© M. R. Allansmith, K. J. Bloch, R. S. 
- Baird, and K. Sinclair induced ocular 
anaphylaxis by the local conjunctival in- 
-jection of antigen. The va ascular permea- 
-increased rapidly and lasted for an 
ur. Minor anaphylactic changes were 
lso present in both the injected and 
ca itralateral eyes. 
ELL. Stock, E. E. Schwartz, W. Wat- 
son, and D. M. Meisler developed a 
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model of immediate hypersensitivity in 
the guinea pig by injecting it with ovalbu- 
min. The clinical signs and local eosino- 
philia were typical of immediate hyper- 
sensitivity. 

A. Sugar and R. F. Meyer noted giant 
papillae on the upper tarsal conjunctivas 
of 11 patients whose penetrating kerato- 
plasties were performed with interrupted 
nylon sutures. Removal of the exposed 
sutures led to resolution of the papillae. 

J. V. Greiner and M. R. Allansmith 
reported increased mucous secretion in 
patients with contact lenses who had 
associated giant papillary conjunctivitis. 
They thought the excessive mucus might 
be caused in part by mechanical trauma 
as well as by immune mechanisms. 

The 1982 meeting will be held in San 
Francisco, California, on the Saturday 
before the International Congress opens. 

O GILBERT SMOLIN 
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Samanna anmannan 


THE JOURNAL—1981 

Readers who review THE JOURNAL back 
to front rather than front to back will be 
disconcerted to find that the summaries 
in this issue are no longer at the conclu- 
sion of the article, but rather at the 
beginning. This permits the orthodox 
front-to-back reader to tell at a glance 
whether he wishes to read the entire 
article or limit his attention to the sum- 
mary. Additionally, it permits mechani- 
cal reproduction of a single page to 
provide the title, the summary, the name 
of the journal, the page number, and the 
year. This change is one of many initiated 
since my meeting with a youthful group 
of ophthalmologists (at least youthful in 
my eyes) in the JOURNAL offices last 
November during the meeting of the 
American Academy of Ophthalmology. 
Among their strong recommendations 
was publication of the summary before 
the body of the article. (I have perhaps a 
vain hope that this will result in the 
complete disappearance of those sum- 
maries in which the title is either repeat- 
ed or paraphrased.) 

The group suggested that Notes, Cases 


and Instruments include research notes 
of studies that did not justify an extended 
article. They believed too that the Corre- 
spondence section should be markedly 
strengthened. I have been trying to do 
this recently by sometimes suggesting 
that authors encapsulate material in a 
Letter to the Editor. The group also 
recommended strongly that the titles and 
authors of Letters to the Editor be print- 
ed on the title page so as not to be lost. 

Opinions on the Abstracts section were 
mixed. I think this is to be expected 
because these leaders maintain a strong 
awareness of current developments in 
ophthalmology. They all approved pub- 
lishing abstracts from nonophthalmic 
periodicals. They also recommended that 
the address of the senior author be given 
so one could write for reprints. We had 
done this previously and I discontinued it 
to save printing costs. We have decided 
to publish this information again because 
its usefulness should more than justify 
the costs. 

Many recommended that the main 
editorial be related to an article in THE 
JOURNAL, thus putting the article in con- 
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text. We have done this on occasion, but 
some authors do not want other experts in 
their field reading their material before it 


is published. This procedure, though, 
= seems to work well for “The New En- 


gland Journal of Medicine” and “The 


| _ British Journal of Ophthalmology.” 


There was concern regarding the large 
number of competent papers that are 
rejected. THE JouRNAL has the largest 
circulation of any journal in its field. 
Because of this, typescripts flood the 
office, since the authors know their views 
will get international attention. Even 
with the help of skilled referees, it is not 


_ possible to publish all of the meritorious 
‘material submitted. This is disheartening 
ES? ‘to authors and oftentimes in choosing 
7 we = betwe en two equally meritorious papers, 
[select the one that requires the least 

~ editorial attention. This seems arbitrary 
and capricious, and frustrates some au- 


thors submitting to THE JoURNAL for the 
first time. 

One participant asked that THE JOUR- 
NAL sell bound volumes so that readers 
could obtain their bound volumes at a 
minimum cost. Investigation indicated 
that the increased clerical and bookkeep- 
ing costs would make this unrewarding. 

A variety of other topics were dis- 


: a cussed, and readers will see gradual 
-= changes introduced in THE JOURNAL re- 
- flecting the recommendations that were 


made. I would be most interested in 
receiving suggestions from others who 
value THE JOURNAL. 

FRANK W. NEWELL 





OBITUARY 


ARLINGTON COLTON KRAUSE 
1896-1980 


Arlington C. Krause was born in Chica- 
go, July 27, 1896, and died in Knoxville, 
Tennessee, May 3, 1980. He earned his 
B.A. at Lawrence College (1918), and his 
M.A. (1921) and Ph.D. (1923) in chemis- 
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try at the University of Wisconsin. In 
1928, he received an M.D. from Yale 
University. Because of his doctorates in 
chemistry and medicine, he was able to 
contribute to our knowledge of the chem- 
istry of various portions of the eye. He 
was an assistant instructor at the Univer- 
sity of Wisconsin from 1919 until 1923, 
After moving to Yale University, he was 
an instructor and a research assistant in 
surgery from 1925 until 1928. He then 
became an instructor at Johns Hopkins 
University in ophthalmology from 1929 
until 1935. At the University of Chicago 
he began as an assistant professor in 1935 
and became the Chairman of the Depart- 
ment of Ophthalmology before he left the 
university in 1956. He then went to the 
Veterans Administration Hospital in 
Memphis, Tennessee, as chief of the 
Department of Ophthalmology from 1956 
until 1966. Dr. Krause wrote 95 articles, 
one monograph, and one book. His book, 
“The Chemistry of the Eye,” was pub- 
lished by the Johns Hopkins Press in 
1934. By 1945 he had written more than 
50 articles on the chemistry of the eye. 
He then became interested in congenital 
malformations and wrote extensively on 
retrolental fibroplasia. He was involved 
in extensive research to find its cause. 

In 1946, Dr. Krause wrote his classic 
paper on congenital encephalo-ophthal- 
mic dysplasia, sometimes called “the 
Krause syndrome.” 

Dr. Krause was not a professor of mine, 
nor did we write a paper together. I did, 
however, spend a great deal of time with 
him in my early studies as a resident and 
regarded him as a mentor. Because of 
this, I dedicated my first book, “Ocular 
Differential Diagnosis,” to him. Dr. 
Krause was able to look at a problem and 
to see each of its facets and ramifications. 
L don’t know how many other ophthal- 
mologists Dr. Krause influenced, but I 
can say that he had a profound influence 
on me and guided my efforts in ophthal- 
mology. 
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It seems to me a man can be judged in 
two ways. One is by the influence he has 
on those around him; the other is by his 
published works. I think Dr. Krause met 
both criteria in a superb fashion. 

F. HAMPTON Roy 





CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8!/2 x ll-inch bond 


paper, with 1'/2-inch margins on all four 
sides, and limited in length to two man- 
useript pages. 





Hand-Held Fundus Cameras 


Editor: 

Hand-held fundus cameras, such as the 
Kowa RC-2, are extensively used by 
ophthalmologists but require very close 
approximation to the cornea if a reason- 
able field of view is to be achieved and 
corneal reflexes avoided. It does not 
seem to be widely known that these 
cameras (and presumably others) can be 
used successfully at distances of 50 cm or 
more by treating them as monocular 
indirect ophthalmoscopes and using a 
standard condensing lens. All the advan- 
tages of the indirect ophthalmoscope are 
then available to the observer—variable 
extent of field depending on lens used, 
easy visualization of the periphery, and 
variable magnification—and_ everything 
that is seen can be photographed imme- 
diately. 

The internal illumination system pro- 
vides adequate brightness for viewing but 
some trials may be necessary to deter- 
mine the correct exposure for photogra- 
phy. Fast film should be used. 

R. M. YounGson, M.B. 
London, England 





Intraocular Lens Power Formulas 
Editor: 

The theoretical formulas used for intra- 
ocular lens power calculation confuse 
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some ophthalmologists. The three most 
popular theoretical formulas are those of 
Binkhorst and Loones,! Colenbrander, ? 
and Fyodorov, Galin, and Lonksz.’ These 
three formulas are simply related and 
after some algebraic manipulation have 
the same form: 


P — n = n 





where P is the power of the intraocular 
lens, n is the refractive index of aqueous, 
A is the axial length of the eye, K is the 
cornea power in diopters, D is the cornea 
to intraocular lens distance, and g(t) is a 
function of intraocular lens thickness. 

In the most general formula—that of 
Binkhorst and Loones—the intraocular 
lens is assumed to be thick with both 
anterior and posterior curvature. The 
function g(t) is complicated, but is a small 
number when evaluated. If one assumes 
that the posterior surface of the intraocu- 
lar lens is flat, there is a considerable 
simplification in g(t). Because most intra- 
ocular lens are made this way, it is 
reasonable to make this assumption. 
When the thickness is chosen and appro- 
priate indices of refraction are used for 
the aqueous and the lens materials, the 
formula can be further reduced to the 
structure given by Colenbrander. In this 
case g(t) becomes a constant (0.00005 m) 
reflecting a fixed thickness of the lens. A 
furthur simplification is obtained when 
the thickness is reduced to zero and a 
thin lens approximation is used. In this 
case the equation of Fyodorov, Galin, and 
Lonksz results from that of Colenbran- 
der, when g(t) is equal to zero rather than 
0.00005. 

Using one of these formulas rather than 
another makes little practical difference. 
The equation of Fyodorov, Galin, and 
Lonksz and that of Colenbrander agree 
within 0.1 diopter for all but the most 
bizarre of corneal curvature and axial 
length combinations. Because the accura- 
cy in fabrication of intraocular lenses is 








$ Editor: 








VOL. 91, NO. 3 


considerably less than 0.1 diopter, it is 

not particularly important which of these 
formulas is used. 

KARL J. FRITZ, M.D. 

Chicago, Illinois 
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Temporary Increase in Myopia After 
O- Hägh-Altitude Climbing 


-We examined a patient who experi- 
enceda temporary increase in his myopia 
in the absence of any other physical and 
-ocular signs and symptoms after an expe- 
dition to the Himalayas, 

The patient, a 5l-year-old healthy 
businessman, a veteran mountain climb- 
er, and a physicist (opties) by training, 
noticed a sudden impairment of distant 
vision two days after returning to sea 
level after climbing in the Himalayas (up 
to 20,000 ft). His visual acuity had re- 


Bee 2o . mained onstan! = ie ie in vt 
ee ag years; 


corrected visual acuity in both 
eyes had been 6/4.5 (20/15) and uncor- 
rected visual acuity was R.E.: —2.25 
—0.75 x 162 and L.E.: —0.75 —1.75 x 27 
with a 1.5 bifocal addition for near. 
During the expedition he developed 2- to 
3-mm moons across the entire width of 
his fingernails. The fingernails were 
clearly thinner in these areas and there 
were yellowish discolorations under- 
neath. His toenails also showed similar 
thinned areas. The thinned areas gradu- 
ally became normal. 

When he returned to Canada (on the 
fourth day after he had first noticed that 
he could not see well with his spectacles), 
he underwent repeated ophthalmologic 
and medical examinations. His corrected 
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visual acuity at that time was 6/9 (20/30) 
in both eyes and his uncorrected visual 
acuity was R.E.: —3.25 —0.75 x 165 and 
L.E.: -1.75 -1.75 x 35. He had no 
other ocular signs that could be attribut- 
ed to the 1-diopter increase in myopia. 
Medical examinations showed no signs of 
diabetes or any other disease that could 
have been related to the visual problem. 
However, within seven weeks of his 
arrival in Canada, his corrected visual 
acuity returned to the pre-expedition 
level. 

The patient described the sequence of 
events in a precise way, and there was no 
reason to doubt that what he said was 
genuine. He was certain that his vision 
for distance failed while he was in the 
Delhi airport on the day he left India for 
Canada, and that the impairment was 
sudden rather than gradual. The cause 
and mechanism involved in the sudden 
l-diopter increase in myopia and its 
subsequent reversal remain a mystery. If 
we assume that the increase in myopia 
was related to high-altitude climbing, the 
time lag before the onset of the ocular 
symptom is puzzling. Although we can- 
not provide an answer, in view of the 
uniqueness of the case we suggest that 
mountain climbers, particularly individu- 
als who are middle-aged or older, be 
closely monitored for similar problems. 

S. HAIDER ALI, M.B., 
Burlington, Ontario, Canada 
PRASANTA K. Basu, M.B., 
Toronto, Ontario, Canada 


Retinal Pigment Epithelial 
Degeneration Associated With 
Leukocytic Arysulfatase A 
Deficiency—Correction 

Editor: 

In the article “Retinal pigment epi- 
thelial degeneration associated with leu- 
kocytic arylsulfatase A deficiency” by 
J. J. Weiter, M. Feingold, E. H. Kolod- 
ny, and S. S. Raghaven (Am. J. Ophthal- 
mol. 90:768, 1980), the following correc- 
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tion should be made. On page 771, 
second paragraph, the fourth through 
sixth sentences should read as follows: 


They found increased lipofuscin in the retinal 
pigment epithelium as well as in the ganglion cells. 
Light microscopy demonstrated acid phosphatase 
in pigment epithelial cells as well as in ganglion 
cells. (Both lipofuscin and acid phosphatase are 
normal constituents of the adult retinal pigment 
epithelium, but both of these entities were be- 
lieved by the authors'** to be increased.) 


JOHN J. WEITER, M.D. 
Boston, Massachusetts 


Pharmacologic Localization in 
Horner's Syndrome 


Editor: 

In their article, “Evaluation of the 
causes and accuracy of pharmacologic 
localization in Horner’s syndrome” (Am. 
J. Ophthalmol. 90:394, 1980), W. F. Ma- 
loney, B. R. Younge, and N. J. Moyer 
have made a worthwhile contribution to 
pupillary drug testing in Horner's syn- 
drome by pointing out that when the 
affected pupil fails to dilate with hydroxy- 
amphetamine, there may be something 
else wrong with the sympathetic innerva- 
tion of the eve, in addition to a defect of 
the postganglionic neuron. I have been 
wrong if I have implied that, in such a 
case, the damage to the postganglionic 
neuron must be the only lesion in the 
sympathetic pathway; of course, a pre- 
ganglionic lesion could also be present. 
This would certainly be the easiest way to 
explain most of the “false clinical localiza- 
tions” made by the authors. Many of 
these patients had major trouble in the 
lower neck (tumor in Cases 2 to 6, 
surgery in Cases 7 to 9, and radiation in 
Cases 4 and 6). These troubles could 
easily have damaged the blood supply to 
the superior cervical ganglion, in addi- 
tion (perhaps) to destroying the cervical 
sympathetic chain. 

As pointed out by the authors, Sears, 
Kier, and Chavis’ suggested in 1974 that 
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the superior cervical ganglion might be 
vulnerable to spontaneous infarction. 
The blood supply to the ganglion appar- 
ently rises in the neck via the ascending 
cervical arteries. Injury to or surgery on 
the lower neck might thus simultaneously 
produce both preganglionic and a post- 
ganglionic Horners syndrome. Sears, 
Kier, and Chavis believed that this 
might explain some “paradoxical” drug 
responses. 

Weinstein, Zweifel, and Thompson? 
have recently shown that impaired dila- 
tion with hydroxyamphetamine often oc- 
curs in congenital Horners syndrome 
when the distribution of the sweating loss 
suggests a preganglionic lesion; this is 
probably caused by transsynaptic dysgen- 
esis of the postganglionic neuron after a 
preganglionic lesion, At least one of the 
14 false localizations found by Maloney, 
Younge, and Moyer seems to fit into this 
category. 

Maloney, Younge, and Mover ask us to 
consider the possibility that the postgan- 
glionic lesion co-exists with, or is perhaps 
caused by, a covert preganglionic lesion 
whenever the pupil of a patient with 
Horners syndrome fails to dilate with 
hydroxyamphetamine, This may happen, 
they say, in 16% of patients with Horner's 
syndrome. Come to think of it, one of my 
original six patients with surgical pregan- 
glionic lesions responded in just this way, 
and the pupil failed to dilate with hydrox- 
yamphetamine. 

H. STANLEY THOMPSON, M.D. 
Towa City, lowa 
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Reply 
Editor: 

We appreciate Dr. Thompson's re- 
marks about false clinical localization in 
our series of patients with Horner's syn- 
drome. We rewrote the first draft of the 
paper in an attempt to explain these 
paradoxical responses, and we agree with 
Dr. Thompson’s theory of multiple neur- 
omal involvement in at least several of 
these cases. 

BRIAN R. YOUNGE, M.D. 
Rochester, Minnesota 


Photocoagulation in Toxoplasmic 
E. Retinochoroiditis 


Iwas greatly interested in the article, 


<. “Photocoagulation in active toxoplasmic 


-retinochoroiditis a J. Ophthalmol. 
89:858, 1980), by K. N. Ghartey and 
R. J. Brockhurst. 

In September 1964, at the VII Pan 
American Congress of Ophthalmology in 
Montreal, I presented a report on xenon 
photocoagulation treatment of 25 cases of 
retinochoroiditis, performed either dur- 
ing an active primary attack or during an 
active recurrent episode. This report, 


along with a review of other studies, was 
=- published in Spain.’ 


ne Spalter and associ- 
< ates? published a report the next year. My 


comments on their article appeared in 


1966.° 

At that time, photocoagulation was 
used to treat toxoplasmic retinochoroidi- 
tis in my country for the following rea- 
sons: (1) the high incidence of the disor- 
der; (2) the social and economic factors 
that made it difficult for many people to 
obtain medical treatment; (3) the system- 
ic complication and unproven efficacy, 
particularly in regard to cysts, of the 
many drugs used to treat the disease; 
(4) photocoagulation’s ability to shorten 
the active phase of the attacks; (5) the 
possibility of avoiding satellite recur- 
rences by destroying nearby cysts; and 
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(6) the possibility of avoiding secondary 
complications (including glaucoma and 
‘ataract) produced by the inflammation. 

During the 1960s, I studied 60 cases 
treated by this method. By the 1970s, 
however, I came to believe that active 
cases did not need photocoagulation for a 
number of reasons. 

Active foci seem to heal spontaneously, 
although the amount of time required 
varies. Routine examinations disclose 
many instances of healed retinochoroidi- 
tis scars in patients unaware of ever 
having had the disease. 

The disease can still recur, despite 
photocoagulation, near the treated area 
or in other parts of the retina, because 
all the cysts near the retinochoroiditis 
were not ‘destroyed or because the cysts 
occurred far from the primary focus 
(D. Nicholson, personal communication, 
June 1980). For this reason, I have aban- 
doned photocoagulation of inactive foci, 
something I originally recommended. 

Two of the 60 cases became worse after 
photocoagulation, and the possibility of 
spreading the Toxoplasma organisms was 
raised. 

In some cases, macular or extramacular 
tractional epiretinal membranes devel- 
oped or worsened after photocoagulation. 


Vitreoretinal membrane contraction can 


lead to retinal holes and retinal detach- 
ment. 

In eight cases, an iatrogenic hemor- 
rhagic retinal vasculitis developed near 
the areas that underwent photocoagula- 
tion.’ 

At the present time, I rarely treat 
active retinochoroiditis with photocoagu- 
lation. I use this method no more than 
three or four times a year and only in 
cases where there is a danger of foveolar 
involvement or when the disease is ex- 
tremely protracted. 

Although xenon photocoagulation is 
still used, argon-laser photocoagulation 
and crycoagulation® have also been used 
in some cases. 
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I agree with the other findings of Drs. 
Ghartey and Brockhurst and congratulate 
them on their article. 

ALVARO RODRIGUEZ, M.D. 
Bogata, Colombia 
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Reply 


Editor: 


First, I must state that I was unaware of 


Dr. Rodriguez's presentation at the Pan 
American Congress of Ophthalmology in 
1964 regarding photocoagulation in toxo- 
plasmic retinitis. Second, I am well aware 
of Dr. Spalter’s work concerning prophy- 
lactic photocoagulation, a technique that 
proved to be ineffective in my hands. 
Third, I agree with Dr. Rodriguez that 
photocoagulation in active toxoplasmic 
retinitis is indicated only in protracted 


cases, refractory to conventional forms of 


therapy, and wish to congratulate him on 
his work. 

ROBERT J. BROCKHURST, M.D. 

Boston, Massachusetts 


Senile Lens and Senile Macular 
Changes 
Editor: 

In their article, “Senile lens and senile 
macular changes in a population-based 
sample’ (Am. J. Ophthalmol. 90:86, 
1980), R. D. Sperduto and D. Seigel 
failed to find an association between 
senile lens changes and senile macular 
degeneration. When two diseases are so 
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prevalent (with senile lens changes found 
in 42% to 91% of the sample and senile 
macular degeneration in 35% to 50%) but 
show no association, the presumption 
that senility causes both must be doubt- 
ed. It is likely that macular degeneration 
is a disease of senility, whereas lenticular 
changes may be the result of prolonged 
exposure to harmful environmental fac- 
tors. Environmental factors have been 
shown to play a significant role in cata- 
ract.'" This hypothesis suggests that fur- 
ther investigation into the identity of 
environmental risk factors is needed if we 
are to prevent these lenticular changes. 
S. P. Durr, M.D. 
Chanigarh, India 
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Reply 
Editor: 

Both senile macular and senile lens 
changes are increasingly prevalent at 
older ages. Analysis of our data indicated 
that they occurred independently, which 
implied separate causative mechanisms 
to us. Our data did not permit us to 
distinguish between environmental fac- 
tors and those that are part of biological 
aging. Finally, the relationships between 
the various subgroups which make up 
these two broad groups of “senile” 
changes remain largely unexplored. 

ROBERT D. SPERDUTO, M.D. 
DANIEL SEIGEL, Sc.D. 
Bethesda, Maryland 
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Cataract Surgery and its Complications, 
3rd. ed. By Norman S. Jaffe. St. Louis, 
C. V. Mosby Co., 1981. Hardcover, 
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611 pages, preface, index, 515 black 
and white figures. $69.50 


The appearance of its third edition 
confirms this book’s position as one of the 
classics in ophthalmology. Those who 
don’t own the previous editions will 
certainly want to own this one. Those 
who own the second edition may wonder 
whether they need to buy the third. I 
think they do, but let me review the 
differences between them. 

The cover has color illustrations and, 
therefore, is printed on heavy paper. In 
the two copies that I have seen, the 
corners have already worn through. Per- 
sonally, I much prefer a cloth binding. 
The book otherwise represents the usual 
high quality of book-making expected 
from Mosby. The type is clear and easy to 
read, and the inserts that appeared in 
smaller type in the second edition have 
now been printed in full-size type. 

The number of illustrations has been 
doubled: 1,283 in this new edition! The 
number of pages has been increased 20%. 
A small amount of this is the result of 
better spacing of material on the pages, 
but most is caused by the addition of new 
material. There is an entirely new chap- 
ter on keratophakia and keratomilousis by 
Jose Barraquer. As far as I know, this is 
the only detailed presentation of this 
material in English. 

As far as I can tell, one half of the 
chapters have only minor changes; three 
are unchanged. This is disappointing, at 
least superficially, because I expect this 
treasured volume to be up to date on 
everything. This means that many of the 
references have not been updated since 
1975 (reflecting the usual two-year time 
lag before the publication of the 1977 
edition). 

There has been some shift to an extra- 
capsular approach, but the emphasis in 
this book remains on the scientific aspects 
of cataract surgery and the management 
of complications rather than on surgical 
techniques. Discussions on the use of 
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vitrectomy instruments have been added 
where they are appropriate to the man- 
agement of complications in cataract sur- 
gery, but the chapter on subluxation of 
the lens continues to discuss the Calhoun 
pin without comment. I think most peo- 
ple have abandoned this technique, and 
are now removing dislocated lenses with 
a coaxially illuminated microscope, with 
or without the help of a vitreous sur- 
geon, 

The section on intraocular lenses has 
been updated and includes a superb 
discussion. There is an excellent expan- 
sion of the chapter on cystoid macular 
edema, with references through 1979. 
The chapter on endophthalmitis and the 
section on the diagnosis of postoperative 
endophthalmitis have been expanded. I 
notice that Dr. Jaffe now prefers using 
prophylactic preoperative antibiotics. 
The discussion on antibiotics in these two 
sections is excellent. It seems strange 
that Table 21-5 is left over from 1964. 
Certainly much newer material has been 
presented but the rest of the chapter is 
now up-to-date except that, both in this 
chapter and in the introductory chapters, 
Dr. Jaffe fails to mention modern draping 
techniques. The drapes are wrapped 
around the eyelid margins, draping the 
eyelashes out of the field and eliminating 
all worries about mechanical and bacteri- 
al interference by the eyelashes during 
surgery. The operating room floor should 
certainly not be swept between cases; in 
my own operating room I even forbid 
mopping between cases, for the reasons 
that Dr. Jaffe enumerates. 

The faults are minor; the work superb. 
Certainly this new edition belongs on the 
bookshelf of every ophthalmologist per- 
forming cataract surgery, or caring for 
postoperative cataract patients. 

ROBERT C. DREWS 


Nutritional Ophthalmology. By Donald S. 
McLaren. New York, Academic Press, 
Inc., 1980. Hardcover, 438 pages, 
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index, 132 black and white figures. 
$74.50 


“Nutritional Ophthalmology” is a thor- 
ough, updated revision of Dr. McLaren’s 
1963 classic, “Malnutrition and the Eye.” 

One third of the book is devoted to 
vitamin A deficiency and xerophthalmia, 
reflecting the seriousness of the problem 
and Dr. McLaren’s long-standing interest 
in it. The biochemical, epidemiologic, 
and clinical facets of the problem are 
explored in detail. 

The section that follows deals with the 
B vitamins, and the difficulty in attribut- 
ing significant ocular pathology to any 
one of them. This is particularly evident 
in the discussion of “nutritional amblyo- 
pia, contrasting sharply with our under- 
standing of Wernicke’s disease. 

The last portion deals mainly with 
ocular manifestations of inborn errors of 
metabolism. Although not traditionally 
“malnutritional” in nature, their inclu- 
sion is justified on the basis that some 
respond to dietary manipulation. 

The author continues his practice of 
clearly distinguishing animal from human 
data, and the two are better integrated 
than in the earlier version. 

Dr. McLaren has succeeded, once 
again, in producing an admirable review 
of the relationship between nutritional 
status and the eye. The subject is perti- 
nent to developing countries, where mal- 
nutrition remains endemic, and our own, 
where chronic wasting diseases, new 
surgical procedures, reducing regimens, 
and fad diets all increase the likelihood 
that the average ophthalmologist will 
encounter the clinical entities described 
in this volume, 

ALFRED SOMMER 


Vitreous Surgery. By Ronald G. Michels. 
St. Louis, C. V. Mosby Co., 1981. 
Hardcover, 462 pages, preface, index, 
436 black and white figures. $65 
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This comprehensive book on vitreous 
surgery covers not only surgical tech- 
niques but also the embryology, anato- 
my, and biochemistry of the vitreous and 
pathophysiology related to vitreoretinal 
disease. A description of the develop- 
ment of vitreous surgery and the var- 
ious instruments used is of historical 
interest. 

This work is well organized, and covers 
the preoperative evaluation of patients, 
surgical objectives and techniques, indi- 
cations and results, postoperative man- 
agement, and complications. The presen- 
tation gives a perspective on current 
problems, anticipated future refine- 
ments, and unsolved or controversial 
issues. For a book of this kind, illustra- 
tions are of paramount importance and 
this volume fulfills this need splendidly. 
Each chapter is extensively and broadly 
referenced not only with respect to clini- 
cal subjects, but also in regard to histo- 
pathology and basic science. 

Throughout the book, the author pro- 
vides the views and techniques of others 
as well as his personal preferences. The 
summaries and conclusion present a di- 
gest of the current state of the art. This 
book is a thorough, up-to-date evaluation 
of vitreous surgery. No rigid or standard- 
ized type of operation or technique is 
suitable for every case. Careful study of 
this book and assimilation of its principles 
and concepts will permit the surgeon to 
choose among many techniques when 
dealing with individual cases and prob- 
lems encountered. 

This book should be read by all resi- 
dents in ophthalmology and all practition- 
ers interested in this aspect of ophthal- 
mologic practice. 

PETER H. MORSE 


Hypnosis in Ophthalmology. By George 
E. Morgan. Birmingham, Alabama, 
Aesculapius Publishing Co., 1980. 
Hardcover, 106 pages, index. $25 
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Dr. Morgan has written an interesting 
volume on hypnosis as it applies to the 
practice of ophthalmology. The book is 
simply written in an informal style but 


< communicates the author’s ideas lucidly. 


No attempt is made to present the sub- 
ject in depth. The focus is a pragmatic 
approach aimed at providing a valuable, 
ancillary tool in the day-to-day endeavor 
of caring for patients with eye disease. 
The information is useful and I plan to 
incorporate some of these principles in 
my own practice. Particularly appropriate 
is the author’s message that we should all 


=- be physicians and not just ophthalmolo- 
©; gists—a principle all too often neglected 
in the current practice of ophthalmology 


and in the current teaching of ophthalmic 





_ residents. 


RICHARD S. RUIZ 


Clínica Oftalmológica. By Adalmir Mor- 
terá Dantas. Rio de Janeiro, Editora 
Guanabara Koogan S.A., 1980. Hard- 
cover, 987 pages, index, 1036 figures, 
many in color. 


This is a basic text for medical stu- 
dents, beginning ophthalmology resi- 
dents, and physicians in other specialties 


a who have Portuguese as their primary 
o language. The book is divided into four 


= sections: (1) Basic Embryology, Anatomy, 





4 and Physiology; (2) Ocular Pathology; (3) 
© Systemic Diseases; and (4) Ancillary Di- 
= agnostic Studies. Professor Dantas Has 


provided the intended audience with a 
detailed, profusely illustrated, well-refer- 
enced introduction to medical ophthal- 
mology. Additionally, this book is an 
excellent source of up-to-date ophthal- 
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mic terminology for interpreters and 
translators. 
Don H. NICHOLSON 


Goodman and Gilman’s The Pharmacolog- 
ical Basis of Therapeutics, 6th ed. Edit- 
ed by Alfred Goodman Gilman, Louis 
S. Goodman, and Alfred Gilman. New 
York, Macmillan Publishing Co., 1980. 
Hardcover, 1,843 pages, index. $45 


The first edition of this classic textbook 
was published nearly 40 years ago. That it 
is in its sixth edition is a tribute to the 
quality of its editors and contributors. An 
additional beauty of this book is that it is 
continually changing, not only by updat- 
ing chapters but also by adding new 
subjects. In this edition, for example, 
discussions of the principles of therapy, 
pharmacokinetics, drug interactions, neu- 
rohumeral transmission in the central 
nervous system, neural transmission in 
the autonomic nervous system, and toxi- 
cology have been added. Pharmacology is 
such a rapidly expanding field, with our 
knowledge of the mechanisms of action 
and the emphasis on risk/benefit ratios 
increasing, that a textbook such as this is 
a must for anyone interested in pharma- 
cology. Still, expecting every ophthal- 
mologist to purchase this book may not 
be realistic, but it is essential to have easy 
access to a copy. The book is basically 
written from the generalists viewpoint 
and contains surprisingly little ocular 
pharmacology. Even so, for a volume of 
this size, the editors have done a superb 
job of making it a practical book and the 
classic text on pharmacology. 

F. T. FRAUNFELDER 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Albrecht von Graefes Archiv 
fiir Klinische und 
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Ophthalmologie 


EXPERIMENTAL CRYOSURGICAL LESION OF 
THE OPTIC NERVE. Loewenstein, J. L., 
and Lessell S. (Depts. Ophthalmol., 
Neurol. and Anat., Boston Univ., 80 E. 
Concord St., Boston, MA 02118). Al- 
brecht von Graefes Arch. Klin. Oph- 
thalmol. 215:97, 1980. 


The authors were stimulated to perform 
this study by a case where cryopexy at the 
posterior pole was followed by blindness. In 
the present study the right optic nerves of 
three cynomolgus monkeys were frozen 
under direct visualization after a modified 
Krénlein operation. Left optic nerves were 
subjected to an identical procedure without 
freezing. Postoperatively, visual-evoked re- 
sponses could not be obtained by stimulating 
right eyes, while electroretinograms from 
both eyes and vi ual-evoked responses ob- 
tained by stimulating left eyes were normal. 
Extensive lesions found in the right optic 
nerves of all animals were histologically simi- 
lar to those obtained by freezing in the brain. 
(5 figures, 7 references)—-David Shoch 


IMPORTANCE OF ORIENTATION ON VISUAL 
AND NEURONAL RESOLUTION. (Ger- 
man) Harms, G., and Rassow, B. (Abtei- 
lung fiir Medizinische Optik der Uni- 
versitats-Augenklinik, Martinistr. 52, 
D-2000 Hamburg 20, Budesrepublik 
Deutschland). Albrecht von Graefes 
Arch. Klin. Ophthalmol. 215:123, 
1980. 

Spatial resolution of gratings of different 
orientation has been evaluated in 39 patients, 
by means of projected slides and by laser 
interference fringes. Both methods reveal a 
significantly higher resolution (about 12%) for 
vertical or horizontal bars compared to 
oblique ones. The similarity of findings for 


both methods is indicative of the neuronal 
origin of this orientation-dependent effect and 
exclude an optical origin. (4 figures, 11 refer- 
ences)—Authors’ abstract 


American Journal of Clinical 
Pathology 


ORBITAL AND ADNEXAL LYMPHOMAS. As- 
tarita, R. W., Minckler, D., Taylor, 
C. R., Levine, A., and Lukes, R. J. 
(Depts. Pathol., and Med., Univ. 
Southern California, Los Angeles, CA). 
Am. J. Clin. Pathol. 73:615, 1980. 


The application of immunologic, cytochem- 
ical, and electron-microscopic technies to the 
study of lymphoid lesions of the orbit and 
adnexa was found to enhance the accuracy of 
diagnoses of malignant lymphoma in five 
cases. The immunologic characterization of 
these lymphoproliferative disorders is empha- 
sized as an especially useful diagnostic param- 
eter, The occurrence of false-negative diagno- 
ses of pseudolymphoma of the orbital region 
may be partially explained by a failure to 
recognize the relatively frequent plasmacy- 
toid lymphocytic lymphoma, a distinctive 
entity that may mimic a reactive inflammatory 
process. All of the cases of malignant lympho- 
ma reported represented stage I or stage H 
disease, suggesting that primary lymphoma of 
the orbital region may be a disease with a 
favorable prognosis. (6 figures, 4 tables, 31 
references)—Authors abstract 


Archives of Ophthalmology 


RACQUETBALL AS AN OCULAR HAZARD. 
Doxanas, M. T., and Soderstrom, C. 
(Dept. Ophthalmol., Greater Baltimore 

. Med. Ctr., 6701 N. Charles St., Balti- 
more, Md 21204). Arch. Ophthalmol. 
98:1965, 1980. 
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Thirty-seven cases of ocular injury incurred 
while persons were playing racquetball were 
found in reviewing records of 1,071 emer- 
gency room patients in a three-month peri- 
od. These can be divided into ball-induced 
and racquet-induced injuries. Fifteen ball- 
induced injuries occurred, ranging from a 
corneal abrasion to vitreous hemorrhage, in a 
patient with sickle cell retinopathy. Twenty- 
two cases of racquet-induced brow lacerations 
that occurred when the player struck his (or 
her) own forehead with the racquet were 
found. During the same interval, five tennis- 
related ocular injuries were observed. Ocular 
safety devices are strongly recommended to 
help prevent racquetball injuries. (6 ref- 
erences)—Authors abstract 


THE LONG-TERM VISUAL EFFECTS OF 
| SHORT-TERM BINOCULAR OCCLUSION OF 
AT-RISK NEONATES. Hoyt, C. S. (Dept. 
Ophthalmol., Room 751-A, Univ. Cali- 
fornia Med. Ctr., San Francisco, CA 
94143). Arch. Ophthalmol. 98:1967, 
1980. 


A retrospective study of 50 five-year-old 
children whose eyes were patched bilaterally 
to treat neonatal jaundice was compared with 
a study of a similar group of 50 five-year-old 
children who were treated in the intensive 
care nursery but whose eyes were not 
patched. No difference in the incidence of 
strabismus or loss of stereoacuity was estab- 
lished in these two groups. Despite the 
experimental evidence documenting changes 
- in the visual cortex and interocular alignment 
in animals binocularly deprived of visual 
stimulation near birth, the clinical practice of 
binocularly patching the eyes of neonates 
with jaundice does not seem to increase the 
incidence of subsequent strabismus or loss of 
stereoacuity. (3 tables, 20 references)— 
Author’s abstract 


LOXOSCELISM OF THE EYELIDS. Edwards, 
J. J., Anderson, R. L., and Wood, J. R. 
(Dept. Ophthalmol., Univ. Iowa Hosp. 
and Clinics, Iowa City, IA 52242). 
Arch. Ophthalmol. 98:1997, 1980. 


Loxoscelism is a reaction to the bite of 
spiders of the genus Loxosceles. Several spe- 
cies have been found in the United States; the 
most commonly encountered is L. reclusus, 
the small brown recluse spider. Two types of 
reactions occur from the bite. In the localized 
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type, necrotic loxoscelism, a cutaneous lesion 
with extensive gangrene develops. About 25% 
of patients have systemic manifestations of 
viscerocutaneous loxoscelism. There is the 
same local reaction, but, in addition, fever, 
chills, vomiting, joint pain, and hematologic 
abnormalities occur. Hemoglobinemia and 
hemoglobinuria suggest severe involvement. 
Deaths are believed to be caused by massive 
intravascular hemolysis. The authors describe 
a 6]-year-old man who was bitten on the 
periorbital region; viscerocutaneous loxosce- 
lism with gangrenous involvement of the 
eyelids developed. Severe laryngeal edema 
from regional, massive swelling of his neck 
was life-threatening. (10 figures, 16 refer- 
ences)— Authors’ abstract 


AGING OF THE OPTIC NERVE. Dolman, 
C. L., McCormick, A. Q., and Drance, 
S. M. (Patbol. Lab., Vancouver Gen. 
Hosp., 855 W. 12th Ave., Vancouver, 
British Columbia, Canada V5Z 1M9). 
Arch. Ophthalmol. 98:2053, 1980. 


Histologic studies were carried out on 300 
optic nerves covering ages from birth to 96 
years. The optic nerve is small and nearly 
unmyelinated at birth. It rapidly grows and 
becomes medullated. With advancing years, 
the leptomeninges and fibrous septa become 
broader and occupy an increasingly larger 
proportion of the cross-sectional area of the 
nerve. The axons progressively diminish, and 
this probably reflects primarily a loss of 
ganglion cells and would contribute consider- 
ably to reduced visual acuity in the older 
population. Other age-associated degenera- 
tive changes are corpora amylacea and lipo- 
fuscin in astrocytic cytoplasm. In the older 
population, scars, swollen axons, and Schna- 
bel’s cavernous degeneration become com- 
mon, indicating a high incidence of vascular 
impairment. (10 figures, 2 tables, 25 ref- 
erences)-~Authors abstract 


Berner Beitrage zur 
Geschichte der Medizin und 
der Naturwissenschaften 
THE IRIS IN EIGHTEENTH-CENTURY PHYSI- 
OLOGY. Mazzolini, R. G. (Hans Huber 
Publishers, Bern, Switzerland). Berner 
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Beitrage zur Geschichte der Medizin 
und der Naturwissenschaften 9, 1980. 


Twentieth century ophthalmologists take 
for granted the fact that the iris has two 
muscles and that these control the size of the 
pupil. It may come as a surprise to find that 
this fact was not accepted at all in the 18th 
century and the most ingenious kinds of 
explanations were given to avoid the recogni- 
tion that there were muscles present. This 
may in part have come about from the state- 
ment of von Haller that “all muscles are 
irritable . . . the iris . . . has no irritability.” 
On this basis, the muscular origin of the pupil 
reflex was ignored. Only later was it agreed 
that muscles must be involved and this was 
purely on the basis of a syllogism such as the 
following: (1) all structures that contract con- 
tain muscles; (2) the iris contracts; (3) there- 
fore the iris contains muscles. Students of the 


history of ophthalmology will find this mono- 


graph interesting. (37 figures, 4 tables, 485 
references)}—David Shoch 


Brain 
THE NEUROLOGY OF VISUAL ACUITY. 
Frisén, L. (Dept. Ophthalmol., Univ. 
Göteborg, Sahlgren’s Hosp., S-413 
45 Göteborg, Sweden). Brain 103:639, 
1980. 


A series of patients with well defined le- 
sions of various parts of the visual pathways 
was studied in an attempt to illuminate the 
neuropathophysiology of visual acuity. Acuity 
was found to remain normal in all cases with 
unilateral retrochiasmal lesions, including 
those of the optic tract. Bilateral retrochias- 
mal lesions involving the foveal nerve fibers 
on both sides impaired acuity to the same 
degree in both eyes. Lateral chiasmal lesions 
regularly produced impaired acuity in the 
ipsilateral eye. Midchiasmal lesions common- 
ly led to an impairment of visual acuity in 
both eyes, usually asymmetrically, and rough- 
ly proportionate to the severity of the visual 
field defect. Compression optic neuropathy 
was found to reduce acuity in rough propor- 
tion to the severity of compression. It was 
concluded that acuity remains normal as long 
as either the crossing or the non-crossing 
neural outflow from the retinal fovea remains 
intact: acuity fails only when both sets of 
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nerve fibers are compromised. A properly 
executed acuity test seems to be a powerful 
tool for detecting such conditions. The lower 
limit of normal acuity should never be set 
below 1.0 or 20/20: even this level is clearly 
subnormal in many subjects. (12 figures, 
l table, 120 references)—Author’s abstract 


British Journal of 
Ophthalmology 


OCULAR RETICULUM CELL SARCOMA. 
Simon, J. W., and Friedman, A. H. 
(Dept. Ophthalmol., Mount Sinai Med. 
Ctr., 1 Gustave L. Levy Pl., New York, 
NY 10029). Br. J. Ophthalmol. 64:793, 
1980. 


Reticulum cell sarcoma has been reclassi- 
fied and is now known as histiocytic lympho- 
ma. It is a malignancy composed of large cells 
resembling histiocytes. The disease presents 
a recognizable clinical pattern and the authors 
report three cases, all patients in the sixth and 
seventh decades of life. Usually the patients 
report a gradual visual loss and examination 
discloses uveitis with a great deal of vitreous 
debris. Medical therapy is ineffective. Reticu- 
lum cell sarcoma in the central nervous 
system or other systems may precede or 
accompany the ophthalmic presentation. If 
the disease is suspected the appropriate diag- 
nostic modality is vitreous aspiration. (8 fig- 
ures, 17 references)}—David Shoch 


Investigative Ophthalmology 
and Visual Science 
VISUAL ACUITY SCREENING OF PRETERM 

INFANTS. Dobson, V., Mayer, D. L., 

and Lee, C. P, (Dept. Psychol., NI-25, 

Univ. Washington, Seattle, WA 98195). 

Invest. Ophthalmol. Vis. Sci. 19:1498, 

1980. 

Visual acuity was screened in 36 healthy 
infants born four or more weeks prior to term. 
Preterm infants tested at eight and 12 weeks 
of postnatal age showed significantly poorer 
performances than those shown by eight- and 


12-week-old full-term infants. However, no 
differences in performance were found when 
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the scores of preterm infants tested at four, 
eight, and 12 weeks of postterm age (i.e., 
four, eight, and 12 weeks from due date) were 
compared with scores of four-, eight-, and 
` 12-week-old full-term infants. The results 
suggest that visual acuity is more closely 
correlated with age from conception than with 
age from birth and that visual acuity screen- 
ing in preterm infants should be carried out 
with acuity gratings appropriate for the in- 
fant’s postterm age rather than with acuity 
gratings appropriate for the infant's postnatal 
age. (3 figures, 1 table, 19 references)— 
Authors’ abstract 


THE EFFICACY OF ASCORBATE TREATMENT 
AFTER SEVERE EXPERIMENTAL ALKALI 
BURNS DEPENDS UPON THE ROUTE OF 
ADMINISTRATION. Pfister, R. R., Pater- 
son, C. A., Spiers, J. W., and Hayes, 
S. A. (1720 8th Ave., South, Birming- 
ham, AL 35233). Invest. Ophthalmol. 
Vis. Sci. 19:1526, 1980. 


Alkali burns were produced in a series of 
rabbit eyes with a IN sodium hydroxide 
solution applied for 35 seconds over a 12-mm 
area. In one experiment the treated group 
received daily subcutaneous injections of 
ascorbic acid while the control group received 
no treatment. At the end of 30 days there was 
no significant difference in the number of 
eyes that had perforated. In a second experi- 
ment the burned rabbits received 10% ascor- 
bic acid topically while the control eyes were 
given the vehicle only. In this group 80% of 
the control eyes ulcerated or perforated while 
only 30% of the ascorbate treated group 
showed ulcerations or perforations. The dif- 
ference was probably caused by the level of 
ascorbate achieved in the aqueous humor (2 
tables, 6 references)—David Shoch 


UTILITY OF THE ARDEN GRATING TEST IN 
GLAUCOMA SCREENING: HIGH FALSE- 
POSITIVE RATE IN NORMALS OVER 50 
YEARS OF AGE. Sokol, S., Domar, A., 
and Moskowitz, A. (Dept. Ophthal- 
mol., Tufts-New England Med. Ctr., 
171 Harrison Ave., Boston, MA 02111). 
Invest. Ophthalmol. Vis. Sci. 19:1529, 
1980. 

The Arden grating test was administered to 

64 subjects between six and 82 years of age 

without ocular pathology, to 20 glaucoma 
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patients, and to 21 ocular hypertensives. The 
results show an age effect, with significantly 
higher scores (lower sensitivity) in normal 
subjects over 50 years of age. In addition, 
there was no significant difference in perform- 
ance between age-matched normals, glauco- 
ma patients, and ocular hypertensives on the 
Arden gratings. The results show a high 
percentage of false-positives in older normal 
subjects. The Arden gratings should be used 
cautiously when one is testing patients over 
50 years of age. (1 figure, 2 tables, 7 ref- 
erences)—Authors abstract 


Lancet 

ERYTHROCYTE GLYCERALDEHYDE-RE- 
DUCTASE LEVELS IN DIABETICS WITH 
RETINOPATHY AND CATARACT. Crabbe, 
M. J. C., Halder, A. B., Peckar, 
C. O., and Cheng, H. (Univ. Oxford, 
Nuffield Lab. Ophthalmol., Walton St., 
Oxford, OX2 6AW England). Lancet 
2:1268, 1980. 


The activity levels of glyceraldehyde- 
reductase and aldose-reductase-like enzyme 
present in erythrocytes were determined in 
104 diabetics. Some of these patients had 
retinopathy, some had cataracts, some had 
neither, and some had both. In general, 
patients with both retinopathy and cataracts 
had significantly higher enzyme activity than 
normal controls and this also held true for 
diabetics with only retinopathy or only cata- 
racts. If neither cataracts nor retinopathy 
were present, then there was no significant 
difference in the glyceraldehyde-reductase 
levels. Juvenile diabetics had a significantly 
higher enzyme level than adult-onset diabet- 
ics. The increase in the levels of erythrocyte 
glyceraldehyde-reductase was caused by in- 
creased amounts of active enzymes rather 
than to elaboration of new kinetic pathways. 
(2 figures, 40 references)—David Shoch 


Ophthalmic Surgery 


REACTIONS TO AN ANTERIOR CHAMBER 
LENS—-TWO YEARS AFTER IMPLANTA- 
TION. Wolter, J. R., Croasdale, R. E., 
Bahn, C. F. (Depts. Ophthalmol. and 
Pathol., Univ. Michigan Med. Ctr., 
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Ann Arbor, MI 48109). 
Surg. 11:794, 1980. 


For two and a half years this 99-vear-old 
man had done well with his anterior chamber 
lens of the Choyce type. He donated the eye 
for pathological evaluation after his death. 
The eye exhibited some superior corneal 
edema, distortion of the lower iris with forma- 
tion of pockets to hold the inferior feet of the 
implant, some iris atrophy, slight iritis, mini- 
mal bleeding, slight neovascularization, and 
vacuolic degeneration of the pigment epithe- 
lium. The observation of a callus-like forma- 
tion of connective tissue on all those parts of 
the iris surface that have had contact with the 
lens implant is the most important finding. 
This indicates that the iris can not only adjust 
to the foreign substance of the implant, but it 
can also give it firm and lasting support. (11 
figures, 17 references)—Authors’ abstract 


Ophthalmic 


Ophthalmology 


EYELID RETRACTION TREATED BY LEVA- 
TOR MARGINAL MYOTOMY. Grove, A. S, 


(Massachusetts Eye and Ear Infirm., 
243 Charles St., Boston, MA 02114). 
Ophthalmol. 87:1013, 1980. 


Upper eyelid retraction in patients with 
ophthalmic Graves’ disease may be due to: (1) 
overaction of Müller's muscle; (2) overaction 
of the levator muscle; (3) contraction of the 
levator; and (4) subcutaneous adhesions ante- 
rior to the levator. A new operation is de- 
scribed to lengthen the levator by performing 
partial width (marginal) myotomies. If pres- 
ent, subcutaneous adhesions can also be di- 
vided during this operation. Tissue removed 
from contracted levators at the time of mar- 
ginal myotomy showed muscle damage with 
atrophy. There was no histologic evidence of 
acute inflammatory change in either the leva- 
tors or Müller's muscle. (14 figures, 23 refer- 
ences)—Author's abstract 


BOTULINUM TOXIN INJECTION INTO EX- 
TRAOCULAR MUSCLES AS AN ALTERNA- 
TIVE TO STRABISMUS SURGERY. Scott, 
A. B. (Smith-Kettlewell Inst. Vis. Sci., 
San Francisco, CA 94115). Ophthalmol. 
87:1044, 1980. 

Sixty-seven injections of botulinum A toxin 
were given to patients for correction of stra- 
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bismus. No systemic complications of any 
kind have occurred. The maximum time of 
paralysis occurs four to five days following the 
injection, and then gradually diminishes, 
depending on the dose. The maximum correc- 
tion of strabismus has been 40 prism diopters. 
The maximum follow-up following injection is 
six months. Injection of botulinum A toxin 
into extraocular muscle to weaken the muscle 
appears to be a practical adjunct or alternative 
to surgical correction. (5 figures, 2 tables, 3 
references)—Author’s abstract 


LASER SHRINKAGE OF THE CILIARY PROC- 
ESSES: A TREATMENT FOR MALIGNANT 
(CILIARY BLOCK) GLAUCOMA. Herschler, 
J. (Div. Ophthalmol., Univ. Arizona 
Health Sci. Ctr., Tucson, AZ 85724). 
Ophthalmol. 87:1155, 1980. 


Based on the observation of the unusual 
relationship between the ciliary processes 
and lens equator in patients with “malignant” 
glaucoma, a hypothetical cause for the shal- 
lowing of the anterior chamber has evolved. 
Using the concept of a relative block of 
forward aqueous flow at the lens equator as 
the inciting element in malignant glaucoma, 
the clinical response to treatment can be 
explained. In five of six cases where maximal 
medical therapy failed to relieve the malig- 
nant process, laser shrinkage of several ciliary 
processes was successful in reversing the 
posterior secretion of aqueous and restoring 
the anterior chamber. (1 table, 7 ref- 
erences)—Author's abstract 


C-REACTIVE PROTEIN IN GIANT CELL (CRA- 
NIAL, TEMPORAL) ARTERITIS. Eshaghi- 
an, J., and Goeken, J. A. (Medical 
Bldg., 6333 Wilshire Blvd., #510, Los 
Angeles, CA 90048). Ophthalmol. 

87:1160, 1980. 


C-reactive protein is a constituent of the 
serum originally found in patients with acute 
pneumococcal pneumonia. This protein forms 
a precipitin reaction with the capsular muco- 
polysaccharide of pneumococci. In this study, 
the C-reactive protein was increased in ten of 
11 patients with biopsy-proven temporal arte- 
ritis but was positive only in 14 of 32 patients 
with negative temporal artery biopsies. Clini- 
cal correlation showed that C-reactive protein 
was more sensitive than the erythrocyte sedi- 
mentation rate in following the adequacy of 
corticosteroid dosages in temporal arteritis, 
probably because many more noninflamma- 
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tory factors influence erythrocyte sedimenta- 
tion than influence the level of C-reactive 
protein. (2 tables, 44 references)—David 
Shoch 


Survey of Ophthalmology 

RETINAL VASCULAR ACCIDENTS IN GLAU- 
COMA AND OCULAR HYPERTENSION. 
Luntz, M. H., Schenker, H. I. (Dept. 
Ophthalmol., Beth Israel Med. Ctr., 10 
Nathan D. Perlman Place, New York, 
NY 10003). Surv. Ophthalmol. 25:163, 
1980. 





-thalmol. 90:435, 1980). 
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The association of primary open-angle glau- 
coma with vein occlusions appears to be 
genuine. Primary open-angle glaucoma oc- 
curs in anywhere from 6% to 60% of patients 
with retinal vein occlusion, depending on the 
series one studies. The association is not as 
clear with branch vein occlusion. Conversely, 
central vein occlusions occur in 3.5% to 5% of 
patients with primary-angle glaucoma and in 
about 3% of patients with ocular hyperten- 
sion. Since this association is documented, it 
is recommended that patients over 65 years 
old who have intraocular pressures greater 
than 25 mm Hg have this pressure lowered 
even in the absence of true glaucoma. (1 
table, 40 references)—David Shoch 
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For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least four months before the date of occurrence. 


XX COLOMBIAN CONGRESS OF 
OPHTHALMOLOGY 


The XX Colombian Congress of Ophthalmology 
will be held Aug. 5-9, 1981, in Bogotá, Colombia. 
For further information, write Sociedad Colombiana 
de Oftalmologia, Carrera 7a, No. 66-10, Apto. 203, 
Apartado Aéreo 51632, Bogotá, D. E. Colombia. 


RESEARCH TO PREVENT BLINDNESS: 
NEW SCHOLARS AWARD 


A $50,000 annual Special Scholars Award has been 
established by Research to Prevent Blindness, Inc., 
to assist outstanding young ophthalmic scientists in 
the pursuit of ongoing research of unusual signifi- 
cance and promise. The new award will be the 
highest of RPB’s yearly Special Scholars Awards 
which, in amounts of $25,000 and $10,000, have 
provided incentives and recognition to 21 young 
scientists over the past decade. A permanent endow- 
ment fund, made possible by a gift of $500,000 to 
RPB from Mrs. Dolly Green, a prominent West 
Coast philanthropist, will finance the award. Recipi- 
ents will be identified as Research to Prevent Blind- 
ness, Inc.—Dolly Green Scholars. 


UNIVERSITY OF OKLAHOMA 
OPHTHALMOLOGY ALUMNI: FIFTH 
ANNUAL MEETING 

The Fifth Annual Meeting of the University of 
Oklahoma Ophthalmology alumni will be held April 
4, 1981. Registration fee is $20, which includes 
luncheon. For further information, write Wayne F. 
March, M.D., Dean A. McGee Eye Institute, 608 
Stanton L. Young Blvd., Oklahoma City, OK 73104. 


UNIVERSITY OF CALIFORNIA 
POSTGRADUATE COURSE: CLINICAL 
MANAGEMENT OF INFECTIOUS 
DISEASES OF THE EYE: NEW 
DEVELOPMENTS 


The University of California will hold a postgradu- 
ate course, “Clinical Management of Infectious Dis- 


eases of the Eye: Newer Developments,” June 11 
and 12, 1981. For further information, write Extend- 
ed Programs in Medical Education, Room 569-U, 
University of California, San Francisco, CA 94143. 


AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC AND RECONSTRUCTIVE 
SURGERY: 1981 OFFICERS 


At the llth Annual Scientific Symposium of the 
American Society of Ophthalmic Plastic and Recon- 
structive Surgery in Chicago, Nov. 7 and 8, 1980, the 
following new officers were elected: John L. Wobig, 
chairman of the advisory board; Allen M. Putterman, 
president, A. Jan Berlin, president elect; Fay E. 
Millett, vice president, Richard P. Carroll, executive 
secretary; Joseph Flanagan, secretary; Eugene O. 
Wiggs, treasurer; and Clinton D. McCord, program 
chairman. 


SOUTH DAKOTA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: OFFICERS FOR 
1980-1981 


The South Dakota Academy of Ophthalmology and 
Otolaryngology officers for 1980-1981 are as follows: 
Michael W. Pekas, president; and Vernon H. Stens- 
land, secretary-treasurer. The meeting will be held 
May 28-31, 1981, in Sioux Falls, South Dakota. For 
further information, write Vernon H. Stensland, 
M.D., Central Plains Clinic Ltd., 2727 S. Kiwanis 
Ave., Sioux Falls, SD 57105. 


AMERICAN ISRAELI 
OPHTHALMOLOGICAL SOCIETY: NEW 
OFFICERS 


The new officers of the American Israeli Ophthal- 
mological Society are as follows: Albert Hornblass, 
president; Ronald Burde, vice president; Myles 
Behrens, treasurer; and Philip Shelton, secretary. 
The following were elected to the Medical Advisory 
Board: Claes Dohlman, Kurt Gitter, Morton Gold- 
berg, Herbert Katzin, Edward D. Norton, Steven 
M. Podos, Charles Schepens, David Soll, and Myron 
Yanoff. 
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JOURNAL (5 4/2 x 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen | p thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, IHi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 '/2 inches), or 33 
picas (5 1⁄2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 


author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to stvle, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style. 3rd ed. New York, 
Macmillan Co., 1979. 


Zeiss OpMi 6-S. 
The“S” is for “Short... 


The “Zeiss” is for optics. 


The compact OpMi 6-S is a 
ZOOM microscope with the 
world’s finest, brightest optics. 
It's designed for the convenience 
of every surgeon, whatever his 
height or discipline. You can 
choose from 3 long working dis- 
tances, and 3 interchangeable 
tubes. Shown below is the inclin- 
able tube that tilts continuously 
from 0° to 60° Another has a 
fixed angle of 45° and the third 
is straight. All are Zeiss quality. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. B 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, 


Motorized focusing. 


Focusing is completely motorized, 
regardless of tilt. That's a Zeiss 
exclusive! And the 1:4 ZOOM 
system can be operated either 
automatically or manually—your 
preference. The geared tilt lets 
the microscope accept the 
heaviest accessories, Such as 
TV and movie cameras. Plus you 
have achoice of three rollable 
floorstands, a ceiling mount, and 
a table stand. 

Nationwide service. 


The great name in optics 


West Germany 


ranches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
Don Mills. Ontario, M3B 2S6. Or call (416) 449-4660. 
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CALL FOR NOMINATIONS 
1981 Award of Merit in Retina Research 


The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1981 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 
{a} single outstanding achievement in basic retina research or {b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 
and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D.. 
FACS, F LCS. 


Award: $30,000 (which includes a $1,000 honorarium). 
Eligibility: Vision scientists who are U.S. citizens, whose research is primarily directed to the retina. 


Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
Statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is being nominated; and (3) nominee's curriculum vitae including complete bibliography. 


Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 6560 Fannin, 
Suite 2200, Houston, Texas 7.7030. 


Deadline: Nominations must be postmarked no later than June 30, 1981. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and-retina specialists appointed by the Foundation. Presentation of the 1981 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in San Francisco, September 
18, 1981. The award recipient will be the named lecturer for the Charles L. Schepens Lecture, 
which is featured in the Retina Society Program. 
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WHAT’S NEW IN OPHTHALMOLOGY 
Sponsored By 
University of Tennessee Department of Ophthalmology 
and The Memphis Eye Society 
April 25-26, 1981—-Recent and significant developments in: 
PEDIATRICS NEURO RETINA PLASTICS EXTERNAL 
DISEASE GLAUCOMA IOL’S CATARACT VITRECTOMY 


SPEAKERS: Howard Beale, M.D.—Steve Charles, M.D.—Richard D. Drewry, 
M.D.—Chris Fleming, M.D.—Jerre M. Freeman, M.D.—Tom Gettelfinger, 
M.D.—Raiph Hamilton, M.D.—Roger Hiatt, M.D.—Alan Mandell, M.D.—David 
Meyer, M.D.—T. O. Wood, M.D. 

LOCATION: Baptist Memorial Hospital Auditorium, 20 S. Dudley, Memphis, 
Tennessee 


FEE: $75.00—includes 3 meals and social event—Send checks to: What's New in 
Ophthalmology—Dept. of Ophthalmology-—956 Court Ave.. Memphis, TN 


MOTELS: (within walking distance) Holiday Inn (901) 522-8300, LaQuinta (901) 
526-1050 


MOTEL: (short drive) Admiral Benbow Inn (901) 725-0630 
Office Assistants Course Given Simultaneously at Same Location Fee—$25 
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The Rush Medical College, The Ophthalmology Department 
and The Regenstein Eye Center of 
: Rush-Presbyterian-St. Luke’s Medical Center 
aa present: 
eS “A Symposium on 
Diseases and Surgery of the Retina, Macula and Vitreous” 
August 7-8, 1981 


Sheraton Plaza Hotel « Chicago, Illinois 
Course Director: Thomas Bennett, M.D. Rush Medical College 





VISITING FACULTY: | 
Waiter Stark, M.D. Ronald Smith, M.D. | Gerald ram M.D. 
Wilmer Eye institute, Jonns Hopkins University Estelle Doheny Eye Foundation University of lilinois 
William Benson, M.D. C.P. Wilkinson, M.D. Lee Jampo!, M.D. 
Wills Eye Hospital, Jefferson Medical College McGee Eye Institute University of Ilinois 
Travis Meredith, M.D. University of Oklahoma David Orth, M.D. 
Emory University University of illinois 
oe Ryan, M.D. Joel Sugar, M.D. 
Esteile Doheny Eye Foundation University of ilinois 
a | RUSH MEDICAL COLLEGE FACULTY 
Tape Chiang Bok-Lee, M.D, William Deutsch, M.D. Andrew ae M.D. 
"Richard Dennis, M.D. Thomas Bennett, M.D. Michael Rosenberg, M. D. 


A limited enrollment vitrectomy Peon ROOTED WARNO will be held at Rush-Presbyterian-St. 
Luke’s Medical Center on August 9, 1981 


For more information contact: 
Mary Lou Prather, University Office of Continuing Education 
Rush-Presbyterian-St, Luke's Medical Center 
600 South Paulina Street « Chicago, IL 60612 
(312) 942-7095 


THE WILMER INSTITUTE | 
is sponsoring 
An Interdisciplinary Symposium for 
Vision Scientists and Clinicians — 
Vision Psychophysics | 
and 

Disorders of the Visual System 
Dedicated to Louise L. Sloan 


Baltimore, Maryland 
November 12-14, 1981 





Scheduled Lectures 
Retinal Vascular A. Patz, G. Bresnick, D. Finkelstein 
Glaucoma A.E. Maumenee, R. Lakowski, H. Quigley 
Retinal Degenerations I. Maumenee, R. Massof, G. Fishman 
Macular Disease R. Carr, V. Smith, S. Fine 
Amblyopia and Binocular 
| Vicon Dictuy bance: G. von Noorden, R. Harwerth, D. Guyton 
Neuro-ophthalmology D. Zee, 1. Bodis-Wollner, N. Miller 
Contributed Papers on each topic are invited 

Co-sponsored by: For abstract forms, registration kit and information; 

LKC Systems, Inc. Robert Massof, Ph.D. or 

2 Professional Drive, Daniel Finkelstein, M.D. 

Suite 222 The Wilmer Institute 

Gaithersburg, MD 20760 The Johns Hopkins Hospital 


Baltimore, Maryland 21205 
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THE VENEZUELAN SOCIETY BI Wills Eye Hospital 





OF OPHTHALMOLOGY 
ANNOUNCES announces 
, the Annual Glaucoma Course 
THE Ili VENEZUELAN CONGRESS ; 
and XXIX NATIONAL CONGRESS. Lasers and Visual Fields 
na, ll or “What’s Really New 
ALR =V E ; 99 
OFFICIAL SUBJECT: | in Glaucoma 
Currant Concepts in Ophthaimology ; 
COURSES: NOVEMBER 21, 1981 Franklin Plaza Hotel 
Pratt Ope moles. Philadelphia, PA 
culoplastic Surgery. 
ROUND TABLES: May 29-30, 1981 
Microsurgery of the Anterior Segment. 
Microsurgery of the Posterior Segment. An AMA-CME 12 Hour 
Metal one of the Retina. Category | Accredited Course 
GUESTS OF HONOR Faculty 
Or. August Deutman (Holland) Dr. Robert Machemer (USA) Mansour F. Armaly, M.D. Robert H. Ritch, M.D. 
ar i. i Drews SUSA z head eer ESA Hugh Beckman, M.D. Peter |. Savino, M.D. 
r. Joel Glaser ( f. IVES FOUIIQUER (France Franz Fankhauser, M.D. Norman J. Schatz, M.D. 
Ur. Robert che (sa Rios ae fst (USA) Terry Fuller, M.D. Louis W. Schwartz, M.D. 
Dr. Richard Tenzel (USA) Douglas E. Gaasterland, M.D. George L. Spaeth, M.D. 
PLACE: As Macuto Sheraton, Caraballeda. Harry A. Quigley. M.D. David M. Worthen, M.D. 
aracas— Venezuela : 
DATE: November 22-27. 1984. be args pese ee 
LANGUAGES: SPANISH-ENGLISH (Simultaneous Kenneth W. Benjamin, M.D. 
REGISTRATION FEE: $150 Practicing Ophthalmologist. wa art ee ur pa 
$ 75 Residents and Accompaning members. s. Lucia M. Manes 
FOR ADDITIONAL INFORMATION: Please write to Sociedad Department of CME 
Venezolana de Oftalmologia. Apartado de Correo del Este Wills Eye Hospital 
50. 150 A. Caracas—Venezuela, Oth & Walnut Sts., Phila., PA 19107 


(215) 928-3258 


The Glaucoma Division of the Department of Ophthalmology 
and the office of Academic Affairs, Division of Continuing Medical Education 
Albany Medical College of Union University 


presents 
INTERNATIONAL SYMPOSIUM ON LASER SURGERY FOR GLAUCOMA 
July 20-21, 1981 » Gideon Putnam Hotel, Saratoga Springs, New York 


The two-day course will present up-to-date information on basic knowledge of laser applications in the field of glaucoma. 

TOPICS: Iridectomy, Photomydriasis, Goniophotocoagul ation, Cyclophotocoagulation, Trabecular Photocoagulation, Retina Photo- 
coagulation, Laser Acupuncture* 
Ample time for exchange of experiences. All this in the unique park environment of the Gideon Putman Hotel in historic 
Saratoga Springs, New York. 


GUEST FACULTY: Francis L'Esperance, MD——New York 
Robert Abraham, MD-—-Los Angeles irvin Pollack, MD-——Baltimore 

Hugh Beckman, MD—Detroit Oleg Pemerantzeff, D Eng-—Boston 
Jean-Antoine Bernard, MD—Paris L Sai, MO and HT Fan, MD-—Taiyuan. China 
Douglas Gaasterland, 'MD—Bethesda Richard Simmons, MD—Boston 

Leon Goldman, M.D. —Cincinnati Uri Ticho, MD—Jerusalem 

Yoshiaki Kitazawa, MD— Tokyo James Wise, MD—Oklahoma City 

Mikhail Krasnov, MD— Moscow Thomas Zimmerman, MD---New Orleans 


Toichire Kuwabara, MD-—Bethesda 
ALBANY MEDICAL COLLEGE FACULTY: 


Pei-fei Lee, MD-—Symposium Chairman Yuan-Hwa Lin, MD Zuhair Shihab, MD 
G. Robert Hampton, M Maxwell Mintz, MD Richard Smith, MD 
Kwok-Wai Lam, PhD Philip Nelsen, MD Wichard vanHeuven, MD 


CME Credit 14 hrs- Enrollment limited 


Registration Fee: $250.00* for Practicing Physicians; $150.00* for Residents and Fellows in Ophthalmology (with 
letter of certification) (“US Currency). Late registration —$300. 00 and subject to availability of space. 


information and Registration: Write to: The Office of Academic Affairs, Division of Continuing Medical Education, 
Albany Medical College, Albany, New York, 12208 (518) 445-5487 
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FACULTY POSITION 
AVAILABLE 


DIVISION OF 
OPHTHALMOLOGY 


MEDICAL COLLEGE OF OHIO 
TOLEDO, OHIO 
Position available for a fellowship 
trained Pediatric or Neuro Ophthalmol- 
ogist interested in developing an ac- 


tive practice. Excellent opportunities 
for research and teaching residents 
and medical students. 


Those interested, please direct in- 
quiries along with up-to-date curricu- 
lum vitae to: 


Carol R. Kollarits, M.D. 
Chairman, Division of 
Ophthalmology 
Medical College of Ohio 
C.S. #10008 
Toledo, Ohio 43699 





FELLOWSHIP 
in 
ANTERIOR 
SEGMENT 


Accepting Applications 
for 1982, 1983 


Apply to: 
John H. Sheets Assoc., P.A. 
Route 1, Box 210 
Odessa, Texas 79763 


FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. Hershey 
Medical Center invites applications for full 
time faculty positions in Ophthalmology at 
the Assistant Professor level. Candidates 
should have one or more years of fellow- 
ship training in cornea/external disease 
or vitreo-retinal disorders and surgery. 

Inquiries, along with a current curriculum 
vitae and bibliography shouid be sent to: 

Barton L. Hodes, M.D. 

Professor and Chief 

Division of Ophthalmology 
Pennsylvania State University 
Medical School 

Milton S. Hershey Medical Center 
Hershey, PA 17033 

The Pennsylvania State University is an 
equal opportunity employer. Application 
deadline is June 30, 1981. 


Two pocis: are available July 1, 1981, 
for 1-year glaucoma fellowships at the 
Ochsner Clinic and the L.S.U. Eye 
Center. Agius training in the medical 
and surgical management of glaucoma 
is provided i in a variety of clinical settings, 
ranging from a private clinic to a large 
metropolitan hospital. There will be 
opportunities for laboratory and clinical 
research with special emphasis on new 
drug developments and improved 
glaucoma surgical procedures. 
Contact: 

Thom J. Zimmerman, M.D., Ph.D. 
Chairman, Dept. of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway 
New Orleans, LA 70121 


Or call (504) 838-4000, extension 3976 





RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS PEOPLE PRACTICES 
Rates 
30 words or Jess 


_.. each additional word 


$16.00 


MEETINGS SERVICES SUPPLIES 

1x 

$12.00 (each issue) 
1. 


125 00 (each issue) 


Count words. including abbreviations. initial or numbers count as one word. (Box 000 4JO counts as three words). 


BORDER ADS 


Set within ruled border. One inch minimum--$50.00 per inch. Forms close tst of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO. 


Classified Advertising 
American Journal of Ophthaimology 
Tribune Tower. Suite 1415 
435 North Michigan Avenue 
Chicago. illinois 60611 





CLASSIFIED ADVERTISEMENTS 


WANTED: Ophthalmologist to join busy Southern California three man 
general ophthalmology group practice. Specialty interest (Pediat- 
rics, plastic Surgery, etc.) preferred. Send curriculum vitae and 
requirements. Box 332 AJO 


OPHTHALMOLOGIST: Qoportunity ‘or medical ophthaimotagist to join 
private group practice southwest USA. Box 346 AJO 


VITREO-RETINAL SURGEON: 30. married. completing prestigious, 
academic. university fellowship in NY, June 1981. Extensive expe- 
rence and expertise in diagnosis, xenon and argon laser 
phtocoagulation. fluorescein angiography. ultrasound. retinal de- 
tachment surgery and vitrectomy. Seeking practice. affiliation or 
association. Box 391 AJO. 


OPHTHALMOLOGIST, 30. Board-certified. completing vitreo-retinal 
fellowship. desires partnership or single practice opportunity in 
vitreo-retinal field. Seeking Midwest location. Available July 1981. 
Box 392 AJQ. 


OPHTHALMOLOGIST: 29, finishing highly regarded university resi- 
dency in June 1981. Well-trained. Seeking practice opportunity in 
ios Angeles area. Box 397 AJO. 


FOR SALE: Only eye practice in a new 500 bed hospital in Midwest 
city of 300,000. Am relocating to join friend in another state. 
Terms. Box 399 AJO. 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. Send cur- 
riculum vitae. Box 403 AJO. 


OPHTHALMOLOGIST: 31, Seeking group practice beginning July, 
1981. University trained with fantastic cornea-external disease fel- 
lowship. Box 409 AJO 


OPHTHALMOLOGIST: Completing prestigious Boston residency July 
1981. Mature, hard-working, compassionate with extensive clini- 
cal, microsurgical and research experience. All practice arrange- 
ee enemas Part time academic affiliation preferred. Box 


MEDICAL OPHTHAMOLOGIST WANTED: Full or part-time to join solo 
ophthalmologist in Florida. Central gulf coast resort community. 
idea! for semi-retirement. Personable, enjoy geriatric ophthalmol- 
ogy. Box 411 AJO 


OPHTHALMOLOGIST: 29. married. excellent university residency. 
currently doing prestigious neuro-ophthalmology fellowship. Avail- 
able July, 1981. Would like to do general and neuro-op, in a group 
setting. Box 412 AJO 


OPHTHALMOLOGIST WANTED: Los Angeles, Board-certified, full- 
time position. Liberal guarantees against percentage of collections. 
Alternate weekends on call. Send CV. Box 443 AJO 


OPHTHALMOLOGIST: 34, Board certified. private practice experi- 
ence. Born in South and wants to stay there. Seek group or solo 
situation. Good schools and family atmosphere very important. 
Box 415 AJO 


OPHTHALMOLOGIST: 57, Board certified. FACS. Desires to do medi- 
cal ophthalmology in busy practice or group. Experienced in ail 
phases of office practice, contact lenses, etc. Warm climate only. 
Box 419 AJO 


OPHTHALMOLOGY iN NEW ENGLAND: Growing practice in picture 
perfect coastal Hele for sale. First rate new equipment, records. 
etc. Will introduce. Terms very negotiable. Must seli. Box 421 AJO 


WANTED: Ophthalmology group in Connecticut is seeking well-trained 
Pediatric Ophthaimologist. Box 423 AJO 


WANTED: General Ophthalmologist to join group practice in Connecti- 
cut. Fellowship in Neuro-ophthalmology or Strabismus desirable 
but not essential. Box 424 AJO 


OPHTHALMOLOGIST, 33, married, personable. Completing excellent 
fellowship in ophthalmic plastic and reconstructive surgery, desires 
group practice or association, all areas considered. Available July, 

981. Box 425 AJO 


OPTOMETRIST: Seeks relocation with an ophthalmologist. Will do 
your refractions and contacts. 15 years experience in refractions, 
contacts and opticanry. Washington state, Oregon, California. Col- 
orado, Florida. Box 426 AJO 


OPHTHALMOLOGIST, SOUTHERN CONNECTICUT: Associate wanted 
for busy general Ophthalmology Private practice. One hour New 
Ne City. High first year income with partnership option. Box 428 


ANTERIOR SEGMENT: 34, board-certified, experienced corneal sur- 
geoon. IOL experience, desires stimulating opportunity in solo prac- 
tice or smail group. Box 429 AJC 


ANTERIOR SEGMENT SURGEON: 30, completing corneal/external 
disease fellowship June 1981. Additional interests include contact 
lenses, low vision, computers. All areas considered. Box 430 AJO 


OPHTHALMOLOGIST: 37, married, Board certified, six years in 
Northeastern solo practice. seeks a relocation opportunity in the 
South, Southwest or West. All offers considered. Box 431 AJO 


WANTED: General ophthalmologist to join board certified ophthal- 
mologist in busy medical surgical practice. Midwestern college 
town with large surrounding referral area of 150,000. Please send 
curriculum vitae to Box 432 AJO 


VITREORETINAL SURGEON: 31. married, top University residency. 
completing Miami Viteoretinal Fellowship. Would prefer practice 
limited to retina-vitreous. Warmer climates preferred, will consider 
ail areas. Box 433 AJO 


WANTED: Ophthalmologist to associate and later assume established 
practice in highly desirable Pacific Northwest coastal university city 
of 45,000. Own office building. Two hours to major cities. Moder- 
ate climate. Should be hard-working. Call (206) 733-7360 9am- 
6pm or (206) 734-3608 after 8pm or write Box 434 AJO 


FOR SALE: Ophthalmology practice established 1955. Own office 
building connects to beautiful apartment above. Best Jersey shore 
location. Four hospitals nearby. Close NYC. Will sell separately. 
Box 435 AJO 





UrMINALMULUBIDE, 32, oaro Certiied, top university trained, 
seeks relocation into practice with large surgical load. All areas 
considered. All replies confidential. Box 436 AJO 


OPHTHALMOLOGIST with extensive training in retinal-vascular dis. 
and medical retina wants to join a retinal clinic and practice mostly 
in this field. Box 437 AJO 


VITREORETINAL SURGEON: 31, Board eligible, completed excellent 
vitreoretinal fellowship June 1980. Expertise in diagnosis, laser, 
fluorescein angiography, ultrasound, retinal detachment surgery 
and vitrectomy. Seeking practice or association in Northeast or 
Southeast. Available July 1, 1981. Box 438 AJO 


OPHTHALMOLOGIST: 32, board certified, excellent university resi- 
dency, private practice experience. Seeking practice opportunity in 
Southeast, Southwest or West Coast. All situations considered. 
Box 439 AJO 


NEW JERSEY: Complete Ophthalmology practice in large retirement 
area 1¥2 hours from New York City. Box 440 AJO 


OPHTHALMOLOGIST: Private practice opportunity sought by fulltime 
faculty man, major program. Prefer purchase or associate existing 
practice California or Southwest region. Please repiy Box 441 AJO 


MEDICAL OPHTHALMOLOGIST NEEDED: to join medical-surgical 
ophthalmologic group in Philadelphia. Interesting practice with ex- 
cellent compensation. Surgical opportunities available if desired, 
especially plastic, strabismus, assisting, etc. Box 442 AJO 


OPHTHALMOLOGY PRACTICE FOR SALE: Growing and lucrative 
Chicago suburban area practice near retirement community. Doctor 
moving. Wil introduce. Box 443 AJO 


SITUATION AVAILABLE: Medical Ophthalmologist wanted-—~FOR 
BUSY PRACTICE, no refraction or contact lens fitting. ideal location 
in East Coast of Florida. Box 444 AJO 


OPHTHALMOLOGIST: 34, Board Certified, Fellowship in Retinal 
Surgery, 2 years solo practice, seeks solo, associate or partnership 
opportunity in Florida or Texas. Box 5362 Phone 25836 Managua. 
Nicaragua C.A. 


PEDIATRIC OPHTHALMOLOGIST: Excellent full-time geographic 
academic position now open as Director of Pediatric Ophthalmol- 
ogy. Complete pediatric eye clinic in new Child Development Center 
with established referral and consult practice. Clinical and basic 
research opportunities. Academic appointment/salary commensu- 
rate with training and qualifications. Base salary plus augmentation 
and excellent benefits. Send CV to E.C. Ferguson, lll, MD, Profes- 
sor and Chairman, Department of Ophthalmology. University of 
Texas Medical Branch, Galveston, Texas 77550. UTMB is an 
AA/Equal Opprotunity Employer. 


WANTED: Used Leica Camera back with or without motor drive. Must 
have the ring dovetail mount for a Zeiss fundus flash If. Contact 
Dave Goodman Ophthalmic BiG aes 15 Medical Drive, 
Amarillo, Texas 79106 or call (806) 355-9811. 


HAWAII: Ophthalmologist, board eligible/certified to join 31 doctor 
multi-specialty group. Excellent benefits. Contact Administrator, 
ae Kuhio Highway, Lihue, Hi 95677. Phone (8083 245-4811 Ext. 

1. 


EQUIPMENT FOR SALE: Two complete rooms including AO Custom 
Chairs, Stands, Tillyer lens sets. phoropters. Haag Streit slit lamps 
and ophthalmometer. Associated accoutrements. (213) 908-2103. 


FACULTY POSITIONS 
DEPARTMENT OF OPHTHALMOLOGY 

Louisians State University Medical Center in Shreveport 

Openings for faculty positions in the Department of 
Ophthalmology, Louisiana State University Medica’ Center in 
Shreveport and Shreveport Veterans Administration Hospital 
from instructor to full professor level for candidates with 
commitment to teaching, research and clinical care. 
Subspecialty training desirable but not necessary. An EEO 
Employer 
Send curriculum vitae and three references to: 
James P. Ganley, M.D., Dr. P.H. 
Head. Department of Ophthalmology 
Louisiana State University Medical Center 
P.0. Box 33932 
Shreveport, Louisiana 71130 









Used-2 year old Synemed Fieldmaster # 101. AO and B&L 
Motor Units, Haag-Streit Ophthalmometers, AO and BAL Slit 
Lamps, Trial Sets, Refractors, Instruments Tables, many 
more items in stock. 

Special this month: Any used Hydraulic pump chairs and 
stands 20% off. Offer ends May 23. 

For more information contact Belrose Refracting Equipment 
ey 3911 W. North Ave. Chicago, H. 60647 (312) 








OPHTHALMOLOGY RESIDENT: Second year level available, must 
have satisfactorily completed a first year residency in Ophthalmol- 
ogy and eligible for a medical license in Kentucky. Send inquiries: 
John Gamel, M.D. University of Louisville, 301 É. Muhammad Ali 
Bivd., Louisville. Ky. 40202. 


SEATTLE: Opening for seventh ophthaimologist for multispecialty 
Staff of 330 physicians. Referral-only, pathology-oriented practice 
in a prepaid heaith pian with 280,000 enrolled members. Prefer 
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Ronald L: Prices i. 5.54 te 6h, Ok araar errea eee bike eget a 484 
Cycloplegic refractions of premature infants. Velma Dobson, Anne B. Fulton, Karen Manning, 

Deborah Salem, and Robert Petersen................. Sane weal te dete 4d 490 
Primary herpes simplex subepithelial dendritic keratitis. George A. Stern, Z. Suzanne Zam, and 

Vieki J: Catgesel te ect eM, aed ont awe ES Gaig. Guba ae keh 496 
Corneal toxicity with systemic cytarabine. Gary Hopen, Bartly J. Mondino, Bruce L. Johnson, 

and Paul A. Chervenick .......0.0.000 0.000 ccc lee eee eee 500 
Piee rop nysiologir a in chronic pars planitis. Herbert L. Cantrill, Robert C. Ramsay, 

William H. Knobloch, and Richard L. Purple ...........................20 505 
Combined Jones tube-canalicular intubation and conjunctival dacryocystorhinostomy. Allen M. 

Putterman and Gil Epstein lee eee 513 
Removal of hepatitis B surface antigen from a contaminated applanation tonometer. E. Moniz, 

F. Feldman, M. Newkirk, S. V. Feinman, and B. Berris...................... 522 
Treatment of chronic ocular pain by selective thermocoagulation of the trigeminal ganglion. 

Michael Rosenberg, Creig S. Hoyt, Jerome S. King, and Walter M, TAU: hove we Wak ge as 526 
Serum cholinesterase, serum lipase, and serum amylase levels during long-term echothiophate 

iodide therapy. Thomas R. Friberg, John V. Thomas, and Thomas D. Dressel ... 530 


NOTES, CASES, INSTRUMENTS 
Prevention of corneal burns during high-energy laser iridotomy. R. L Cooper, and I. J. 


ORSTAD TEE GA Mi host Srey bo dy tia ake es & use sn ee aed, wee he eee 534 
Anterior uveitis in Kawasaki’s disease. Robert M. Rennebohm, Miles J. Burke, William Crowe, 
and Joseph E. Levinson. ................ ei hr eh ik BME GR oe Laat oy sass ae ght ed ac 535 
Follow-up ophthalmologic examinations in children with Kawasaki’s disease. Miles J. Burke, 
Robert M. Rennebohm, William Crowe, and Joseph E. Levinson ..........0...... 537 
Modified Zeiss beam splitter for operating microscope and television camera. Michel 
GORGES iaaea Pa eed E EE Gals A 3 a deta BT E AA E A 539 
EDITORIAL 
Which type of saline solution for soft contact lenses is best? ........ ee ee ee ee 540 
CORRESPONDENCE ouaaa a ee 542 
BOOK REVIEWS 5008 des cu Roe ee hk BS GOR eR Cd a ho A ae edna 543 
ABSTRACTS 5.4 ne ae T Wed T Sch VE T a6 8 Raed bs wi e ann. 347 
CORRECTION yanina Sass A carte 8! Ae avn sheds E EA E E e oo a deg S 552 
NEWS HEMS o cinere Sud ka hs Sp a E E A Ge hs ve a A aa ood 
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Opportunities for relief. 


Albalo 


(naphazoline HC10.1%) 


ALBALON" (naphazoline HCl) 


0.1% Liquifilm” sterile ophthalmic solution 
CONTRAINDICATIONS: Hypersensitivity to a 
component of this medication; narrow-angle 
glaucoma; infants and children. WARNINGS: 
A severe hypertensive crisis may ensue in 
patients under MAO inhibitor medication from 
use of a sympathomimetic drug. CNS depression 
leading to coma and marked reduction in body 
temperature may occur in children, especially 
infants. PRECAUTIONS: Use only with caution 
in the presence of hypertension, cardiac irregu- 
larities, hyperglycemia (diabetes), hyperthy- 
roidism, and when other medications are being 
used. ADVERSE REACTIONS: Pupillary dilation 
with increase in intraocular pressure, systemic 
effects due to absorption (hypertension, cardiac 
irregularities, hyperglycemia). Drowsiness may 
be experienced in some patients. Coma may 
occur in young children. 


n'and Albalon-A 


ayer HCI 0.05%, antazoline phosphate 0.5%) 


DOSAGE AND ADMINISTRATION: One to two 
drops every three to four hours. 


ALBALON-A™ 
(naphazoline HC10.05%, antazoline phosphate 0.5% ) 
Liquifilm” sterile ophthalmic solution 


INDICATIONS: Based on a review of a related 
combination of drugs by the National 
Academy of Sciences — National Research 
Council and/or other information, FDA 
has classified the indications as follows: 
“Possibly” effective: For relief of ocular irri- 
tation and/or congestion or for the treat- 
ment of allergic, inflammatory, or infectious 
ocular conditions. Final classification of 
the lessthan-effective indication requires 
further investigation. 


AIIERCAN Pharmaceuticals, Inc., Irvine, California 92714 


CONTRAINDICATIONS: Hypersensitivity to on 
or more of the components of this preparatio 
WARNING: Do not use in presence of narroyv 
angle glaucoma. PRECAUTIONS: This prepar: 
tion should be used only with caution in th 
presence of hypertension, cardiac irregularitie 
or hyperglycemia (diabetes). To prevent contar 
inating the dropper tip and solution, care shoul 
be taken not to touch the eyelids or surroundin 
area with the dropper tip of the bottle. Kee 
bottle tightly closed when not in use, Protec 
from light. ADVERSE REACTIONS: The followin 
adverse reactions may occur: Pupillary dila 
tion, increase in intraocular pressure, systemi 
effects due to absorption (i.e., bypertensior 
cardiac irregularities, byperglycemia ). DOSAG! 
One or two drops instilled in each eye eve 
3 or 4 hours or less frequently, as required t 
relieve symptoms. 
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Nice to work with. 





See sharper----- 
with more 1D steps. 








Reach for Neitz Halogen Ophthalmoscope BX. 


Neitz is dedicated to providing the 
finest quality ophthalmic in- 
struments - thus the Neitz Halogen 
Ophthalmoscope BX series. 
Epoch-making features facilitate 
accurate examination and diag- 
nostic confidence: 


Exclusive Agent: 


Kow® KOWU Optimed. Inc. 


Quality, right before your eyes 


20001 South Vermont Ave. Torrance, CA 90502 


(213) 327 - 1913 





Widest Range of Corrective Lenses 


One finger easily rotates the lens-setting 
dial. For sharpest fundus image focus- 
ing, the corrective powers extend from 
—35D, —32D, and from —30D to +29D 
in convenient 1D steps. It’s the equiva- 
lent of having 62 different lenses. And 
its the widest corrective lens range 
available today. 


Dust Preventive Aperture Shutter 


Neitz is first to offer the aperture 
shutter that prevents dust from entering 
the instrument when not in use. Thus 
the vital lens system maintains peak 
focusing clarity. 

Learn more details about the innovative 
Neitz Ophthalmoscope. Write or call 
Kowa Optimed. 


6mm optic 
5.0 PROLENE* 
polypropylene loops 


The IOLAB Model 101 is 
available in both clear and 
blue loops. 


“Trademark of ETHICON. Inc 


MODEL 101 


6mm optic with plano-convex design. 


Overall lens length 13mm. 
MODEL 101B 

Model 101 with blue loops. 
MODEL 101K 

offers a 10° loop angle. 
MODEL 105B 

Model 101K with blue loops. 
MODEL 101J 

Provides wider loops than 101. 
Overall length 183mm. 
MODEL 101T 

12mm overall dimension with 
6mm optic. 


RRN C 


MODEL 101 
MODEL 101B 


WE 


el -45 


101 


SHEARING 


CAUTION: Investigational 
device. Limited by Federal 
law to investigational use. 
The safety and efficacy of 
MEE EEE 
yet established. 


SN IOLAB Corporation, 
861 South Village Oaks Drive 
-- | Covina, California 91724 
Telephone: 213/915-7681 
TOLL FREE: 800/423-3939 
IN CALIFORNIA: 
800/362-7006 
In Canada: 800/268-2183 
British Columbia: 
CORPORATION 112-800/268-2183 


= 


£ JOLAS Corporation 1981 


MODEL 101K 
MODEL 1058 
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DEPARTMENT OF OPHTHALMOLOGY 
CORNELL UNIVERSITY MEDICAL COLLEGE 


Manhattan New York 
Eye, Ear & Throat Hospital 
Hospital 


ERS 
coil 
TNG 


THURSDAY, FRIDAY, AND SATURDAY, MAY 21, 22, 23, 1981 











URIS AUDITORIUM, CORNELL UNIVERSITY MEDICAL COLLEGE 
1300 YORK AVENUE, NEW YORK, NY 10021 


THE JOHN MILTON McLEAN HONORARY CHAIRMEN PROGRAM CHAIRMAN 
MEDAL LECTURER D. Jackson Coleman, M. D. Frederick A. Jakobiec, M. D. 
Edward W. D. Norton, M.D. Richard C. Troutman, M. D CHAIRMAN 


Arnold |. Turtz, M.D. Lawrence A. Yannuzzi, M. D 


INVITED GUEST SPEAKERS 


Jose Barraquer, M.D. Manus C. Kraff, M.D Stephen M. Podos, M.D. 
George W. Blankenship, M.D. Maurice Luntz, M.D John H. Sheets, M.D. 

Leo D. Bores, M.D. Robert Machemer, M.D. William C. Simcoe, M.D. 
Dwight Cavanaugh, M.D. A. Edward Maumenee, M.D. Richard E. Simmons, M.D 
Svatoslov Fydorov, M.D. Ronald G. Michels, M.D. George L. Spaeth, M.D. 
Paul Henkind, M.D. Stephen L. Trokel, M.D. 


and members of the combined staffs of the department 


PROGRAM TOPICS 
intraocular Lens, Glaucoma, Vitreal-Retinal Disease, Ocular Tumor, 
Refractive Corneal Surgery, Alumni Papers 


Registration fee: $225.00 ($100.00, residents and fellows with letter from Chairman of Department). 
For more information, contact: Alumni Secretary, Manhattan Eye, Ear, and Throat Hospital, 
210 East 64th Street, New York 10021. 
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A Standard 
for Herpes Simplex 


Keratitis 


STOXIL 


brand of 


- IDOXURIDINE 


Ointment 0.5% Solution 0.1% 











° Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions 


e Choice of Dosage Forms for 
Patient Convenience 


e Economical 





Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis 
(topical use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Precautions: If there is no response after 
7 or 8 days, other therapy should be 
considered. Recommended frequency 
and duration of administration should 
not be exceeded (usually not longer 
than 21 days). Not effective in corneal 
inflammations if herpes simplex is not 
present. Boric acid should not be used 
concomitantly. To insure that stability is 
maintained, the solution should not be 
mixed with other medications. Studies 
of mutagenicity and oncogenicity have 
been inconclusive. 


Administer with caution in pregnancy or 
women of childbearing potential. In 
animal studies, fetal abnormalities have 
been reported. It is not known whether 
‘Stoxil’ is secreted in human milk. In 
general, nursing should not be under- 
taken while on drug therapy, since 
many drugs and their metabolites are 
excreted in human milk. 


Adverse Reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have been observed. 
Supplied: 0.1% Ophthalmic Solution 
(4 mg./ml.) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 





SKSSF 


a SmithKline company 
© SmithKline Corporation, 1981 
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From The Human Figure by Erik A (Ruby) Sundgaard ©1974 by Litton Educational Publishing Inc. Reprinted by permission of Van Nostrand Reinhold Co. 
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In a few minutes, you can deter- 
mine precise intraocular lens power 
with the Ultrascan™ ultrasonic system. 


If you implant even 2 lenses per month, 


Ultrascan will prove an invaluable tool 
in your practice. 


IMPROVES PATIENT CARE. 


Enjoy the security of knowing that 
you're practicing state-of-the-art care 
i trascan ultrasonics. Instead of 
estimates, you have exact measure- 
ments to yield accurate IOL power. 
And the procedure is quick and pain- 
less for patients. 


COMPLETELY AUTOMATED 
FOR EASE OF USE. 


The Ultrascan system is so elec- 
tronically advanced, so automated that 
its practically foolproof. Your assistant 
can easily gather data for you. Displays 
are easy-to-read digital readouts. 
Common measurement problems are 
completely eliminated. No readout ap- 
pears until the probe is correctly 
aligned with the visual axis. And then 
eye length, lens thickness and AC 
depth are available with a single setting 
of the controls. 


ADAPTABLE FOR 

DIAGNOSTIC USE. 
Ultrascan can also provide eval- 

uation of the eye prior to lens implant- 








ation, through even the most dense es 


cataract. Addition of an optional 
B- mode plug-in module provides 
true-to-life, real time images, an 
invaluable tool in the diagnosis of 
any pathology otherwise concealed 
by opaque media. 





COST EFFICIENT. 


Ultrascan improves the efficiency 
of your practice 2 ways. Your time is 
freed for other patient services. And 
current reimbursement plans allow 
you to recover your investment in a 
short time with as few as 2 implanta- 
tions per month. 


Write for additional information 
on Ultrascan or call toll free. 


Goper -Xenolec 

Cooper Medical Devices Corp. 

600 McCormick Street, San Leandro, CA 94577 
Toll Free: 800/227-0591 

In California: 415/568-6800 

Telex: 910/366-7341 


Name 





Address 


State 


Zip Telephone 





Bil a. 





| City 


15 


IS SHE A T7 OR A 21D? 


GET THE FACTS FAST WITH ULTRASCAN: 





Pneumococcus 





E. coli 





Haemophilus influenzae 


Streptococcus 


Low resistance to 


= mÊ 
Chioroptic. 
(chlor am ohenico! 7.5 ml solution 


) or sterile ointment. 
These five frequently occurring pathogens usually demon- 
strate low resistance to the potent action of Chloroptic® 
And they are not the only ones. Chloroptic overcomes a 
broad spectrum of chloramphenicol-susceptible organisms 
with potent anti-infective action. It is the broadest avail- 
able topical ocular antimicrobial! 

And Chloroptic works quickly. There’s usually some 
improvement within 24 hours. If Chloroptic doesn’t improve 
the condition in three days, we suggest you consider alter- 
nate therapy. 

Chloroptic has a unique clinical record of safety: no 
reports of serious side effects after the use of millions of 
bottles and tubes. It rarely sensitizes, too. 

In addition, Chloroptic has a fine stability record. It 
remains stable at room temperature for 12 months. 

Potency, fast action, safety and stability. With 
Chloroptic, susceptible microbes don’t have a chance. 


1278 





Staph aureus 


CHLOROPTIC* (chloramphenicol 0.5%) 
sterile ophthalmic solution. CONTAINS: 
chloramphenicol 0.5% (5 mg/ml) with chlo- 
robutanol (chloral deriv. as a preservative) 
0.5%. CHLOROPTIC" S.0.P.” (chloram- 
phenicol) 1.0% sterile ophthalmic ointment. 

ONTAINS: chloramphenicol 1.0% (10 mg/ 
gm) with chlorobutanol (chloral deriv. as a 
preservative) 0.5%. INDICATIONS: For the 
treatment of superficial ocular infections 
involving the conjunctiva and/or cornea 
caused by chloramphenicol-susceptible 
organisms. CO) NDICATIONS: Con- 
traindicated in patients who are hypersen- 
sitive to chloramphenicol or any of the 
components. WARNINGS: As with other 
antibiotics, prolonged use may result in 
overgrowth of nonsusceptible organisms, 
especially fungi. If superinfection occurs, 
or if clinical improvement is not noted 
within a reasonable period, discontinue 
use and institute appropriate therapy. Sen- 
sitivity reactions such as burning or stinging, 
itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis 
may also occur in some patients. Ophthal- 
mic ointments may retard corneal healing. 
Possibility of occurence of blood dyscra- 
sias from prolonged administration must 
be considered. Systemic chloramphenicol 
has been known to produce bone marrow 
hypoplasia, depression of erythropoiesis 
and aplastic anemia and visual disturbances. 
One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) 
use of an ophthalmic solution. 

E: ‘Antibacterial Agents. Mono- 
graph I. Office Seminars in Ophthalmology" 
Irving H. Leopold, ed. Allergan Pharmaceu- 
ticals, 1976, p. 5. 


A ERCAN Pharmaceuticals, Inc. 


Irvine, California 92713 
Pointe Claire, P Q., Canada 





Wills Eye Hospital 


Invites You to Attend 


An Intraocular Microsurgery Course 


Featuring the Use of the SITE Instrument 
for Both Anterior and Posterior Seqment Surgery 


on 


May 16-17, 1981 
and 
September 26-27, 1981 


Program Director 
JAY L. FEDERMAN, M.D. 


Faculty to Include: 


William H. Annesley, M.D. William E. Benson, M.D. 
Jay L. Federman, M.D. Lov K. Sarin, M.D. 
Stephen B. Lichtenstein, M.D. M. Madison Slusher, M.D. 
Jerry A. Shields, M.D. William S. Tasman, M.D. 


This course is divided into practical laboratory sessions, lectures, 
discussion periods and sessions with movies and video tapes of tech- 
niques for open and closed intraocular microsurgery. The course will 
emphasize the operation and functions of the SITE SYSTEM utilizing 
end-rotary cutters, side-guillotine cutters and motorized scissors for 
anterior and posterior segment intraocular microsurgery. 


An AMA-CME 14 Hour 
(Category I) Accredited Course 


Registration Fee: $350.00 (Practicing Ophthalmologists) 
$175.00 (Residents and Fellows) 


Registration and Information: 


Ms. Lucia M. Manes 
Department of Continuing Medical Education 
Wills Eye Hospital 
Oth & Walnut Streets, Philadelphia, PA 19107 
(215) 928-3258 


SES 


= A a ae sera 
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THERES 
NOTHING ELSE 
LIKE IT IN SIGHT. 


At Cavitron/Syntel Division, we're 
specialists who take a great deal of 
pride in the contributions we've 
made to ophthalmic care at every 
level... 

From instrumentation to service 
and support. 

That’s why we're especially proud 
to introduce the Cavitron Horizon 
Argon Laser Photocoagulator. 

There's nothing like it in sight. 

First, we began with the best elec- 
tronic package available, and made it 
even better. 


Next, we designed the only laser sys- 
tem that’s parfocal at every spot size. 

This means maximum laser energy 
is always coincident with the slit lamp 
point of focus. For easier, more 
accurate beam presentation to the 
treatment site. 

Then we provided special safety 
and convenience features. For ex- 
ample, while other systems are still 


using analog panel meters, Ours is 
digital. So there’s no guessing about 
what power is being delivered. Plus, 
it’s much easier to read. 

And so is our neat, lighted control 
panel that facilitates control and adjust- 
ment in a darkened treatment room. 

The result...the most advanced 
laser system you'll find. And the 
easiest, most reliable you can use. 

It's what you'd expect from the 
people who developed the Cavitron/ 
Kelman® PHACO-EMULSIFIER® 
aspirator. 

Your work is too important to 
settle for less. 

The Horizon. For more information, 
including a new brochure, just contact 
Cavitron/Syntel Division, U.S.A. 





CAVITRON/SYNTEL DIVISION 

1902 MCGAW AVENUE, IRVINE, CA 92714 
TOLL-FREE: 800/854-0155 

IN CALIFORNIA: 714/557-5900 

TELEX: 68-5586 








AMERICAN JOURNAL OF OPHTHALMOLOGY 









f 

f 

© 1978 

THE JOHNS HOPKINS UNIVERSITY 


VITREOUS SURGERY 


By Ronald G. Michels, M.D. 


In this generously-illustrated and timel 
volume, Dr. Michels, a foremost authorit 
on the subject, explores the instrumentc 
tion, techniques, principles, and applicc 
tions of vitreous surgery. The authe 
summarizes the world's literature on thi 
subject and details the surgical technique 
he prefers as well as the results and compl 
cations that are encountered. Topic 
include: 

èe embryology, anatomy, chon lec 

and pathophysiology 

® historical development 

® instrumentation 

® preoperative evaluation 

® surgical objectives and techniques 

è indications and results — 

® postoperative management anc 

complications 

e summary and perspective 
1981. 472 pages, 969 illustrations. Price 
$67.50. 


Fig. 5-14. Pars plana and limbal incisions are corr 
bined to facilitate bimanual, bipolar diathermy t 
treat vascularized pupillary membrane before exc 
sion with vitrectomy instrument. Vascularized tissue i 
positioned between instrument tips, which serve a 
electrodes to conduct diathermy current. 


Your source for new techniques. 





MOSBY 


OPHTHALMOLO 





REFERENCES 
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CURRENT CONCEPTS IN 
CATARACT SURGERY: 


Selected Proceedings of the Sixth 
Biennial Cataract Surgical Congress 


Edited by Jared M. Emery, M.D., F.A.C.S. 
and Adrienne C. Jacobson, B.A.; with 32 
contributors. 


è material from the Sixth Biennial Cataract Surgi- 
cal Congress 

@ leaders in the field 

èe wide range of topics: anesthesia, intracapsular 
cataract extraction, pseudophakic keratoplas- 
ty, opacified posterior capsule, cystoid macu- 
lar edema, retinal detachment, and much more 

e often widely disparate views about the man- 
agement of the cataract patient — giving you 
an excellent overview of key topics 

1981. 480 pages, 420 illustrations. Price, $62.50. 





Fig. 109-1C, iris suture lens with double loop dislocation 
and lens completely rotated. Lens is hanging by thin strand 
of iris and swings back and forth into vitreous. This is very 
difficult to repair. This lens was removed and replaced with 
Choyce-type lens. 


New 3rd Edition! 


PTOSIS 


By Crowell Beard, M.D. 


e material on aponeurotic surgery in “Standard 
Ptosis Procedures” i 

® a timely consideration of Muller's sympathetic 
muscle — both anatomically and surgically 

è the latest surgical procedures, including total 
superior rectus transplant and Small's “A-frame” 
method in the chapter, “New Ptosis Procedures” 

e illustrations by Joan Esperson Weddell 

si Approx. 320 pages, 927 illustrations. About 
2.00. 





Fig. 13-20. A, Sever unilateral “congenital” ptosis. B, 
Apparent good result by fascia igigbrowsuspension. 
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New 3rd Edition! 


CATARACT SURGERY AND 
ITS COMPLICATIONS 


By Norman S. Jaffe, M.D., F.A.C.S., F.1.C.S. 


On the previous edition: “This book should be in- 
the hands of every ophthalmologist who does — 
cataract operations. It is one of the best ophthal- 
mologic books that has recently appeared on 
the market and it will remain a credit to the 


author.” 
(ARCHIVES OF OPHTHALMOLOGY) 


This new edition of a classic volume will bring you 
up-to-date with the latest advances in cataract 
surgery. You'll find revised material on wound 
healing, surgical technique, postoperative astig- 
matism, intraocular lens implants and endoph- 
thalmitis. Chapter highlights include: 

® surgical technique 

e pseudophakos 

è keratomileusis and keratophakia — 
1981. 624 pages, 779 illustrations. Price, $69.50. 


Fig. 14-7. A, Collapse of globe after operative loss of vitreous. 
Angle of anterior chamber is closed by iris, whichis pushed up 
from below. B, Application of Hieringa ring maintains shape of 
globe. Iris tends to fall back posteriorly as vitreous is removed, 
thus keeping angle open at all times. 
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NEW! 


SYMPOSIUM ON MEDICAL 
AND SURGICAL DISEASES 
OF THE CORNEA 


Transactions of the New Orleans Academy of Ophthalmology 
By The New Orleans Academy of Ophthalmology; with 9 contributors. 











In one comprehensive book, nine prominent 
ophthalmologists bring you the essence of the 
1979 Symposium on Medical and Surgical Dis- 
eases of the Cornea. From basic science to the 
most advanced techniques in use, this book 
_ incorporates both the medical and surgical 
~ aspects of comeal disease. The book: 

® includes more than 600 excellent illustrations 
® discusses anatomy, common ocular prob- 
lems, new concepts, specific treatments, and 
practical guidelines for management eee 

e features expert panel discussions on impor- Bitters E vee 
tant current topics e ES Canon i E 
® explores such important advances as extend- 
ed wear contact lenses, the concept of 
orthokeratology, combined keratoplasty 
techniques, and keratomileusis with an excit- 
ing discussion by the technique's developer 

1980. 658 pages, 603 illustrations. Price, $72.50. 


Symposium on medical and 


surgical diseases of the cornea 





TIMES MIRROR 
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DIABETIC 
RETINOPATHY 


Clinical Evaluation and 
Management 


By Francis A. L’Esperance, Jr., M.D. 
and William A. James, Jr., M.D.; with 
4 contributors. 


® thoroughly explores one of the leading 
causes of blindness 

® covers not only the epidemiology and 
Classification of the disease but also its 
pathology and pathogenesis 

® focuses on diagnosis and therapy, stress- 
ing photocoagulation and vitrectomy 

è discusses medical treatment and pituitary 
ablation 

1981. 304 pages, 263 illustrations. Price, 

$44.50. 








New Volume ||! 


ADVANCED 
TECHNIQUES IN 
OPHTHALMIC 
MICROSURGERY: 


Corneal Surgery 
By Louis J. Girard, B.S., M.D., F.A.C.S. 


® a book devoted solely to corneal surgery 
illustrated by stereo photography taken 
through the surgical microscope 

èe postoperative illustrations are presented 
by stereo photographs taken through the 
slit lamp biomicroscope 

1981. 349 pages, 442 illustrations, 133 line 

Pe Ae 350 stereoscopic views. Price, 
2.50. 
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New voume x NEURO- 
OPHTHALMOL- 
OGY 


In Memory of Dr. Frank B. Walsh 
Edited by Joel S. Glaser, M.D.; with 28 con- 
tributors. 1980. 253 pages, 118 illustrations. 
Price, $45.00. 


PHYSIOLOGY OF 
THE EYE: 


Clinical Application Edited by Robert 

A. Moses, M.D.; with 20 contributors. 

Hee! 750 pages, 843 illustrations. Price, 
4.00. 


New 2nd eaition: VISUAL 
OPTICS AND 
REFRACTION: 


A Clinical h By David D. 
Michaels, M.D. 1980. 758 pages, 573 illustra- 
tions. Price, $59.50. 








Prices subject to change 













SAVE TIME! SAVE MONEY! 
CALL TOLL-FREE 
800-345-8501 


(in Pennsyivania, please call 1-800-662-5180) 
Operator 15 will take your order 24 hours a day, 7 
days a week. 


MOSBY 


TIMES MIRROR 


Ly] 


1906 “JES 1981 
A TRADITION OF 
PUBLISHING EXCELLENCE 
THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
T LUUIS MISSOILI 





IRI 63141 





‘first\‘farst\adj [ME, fr]: 
preceding all others in time, 
or order... 


Webster's New World Dictionary of the American Language 


Choyce Mark VIII only from Coburn 


Telex 80-3860 
Cobum Professional 
Products Division 

‘ 175 ` - rr son 


Caution: Investigational Device; Limited by Federal (USA) law to Investigational use only 
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UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE 
ABRAHAM LINCOLN SCHOOL 
OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 
presents 


ANTERIOR AND POSTERIOR 
SEGMENT VITRECTOMY 
June 19-20, 1981 


COURSE CONTENT WILL ADDRESS ASPECTS OF VITREOUS SURGERY INCLUDING: 
ANATOMY, PATHOLOGY, INDICATIONS, INSTRUMENTATION (ROTOEXTRACTOR, 
VITROPHAGE, VISC, SITE, KLOTI AND FIBROSONIC), SURGICAL TECHNIQUES AND 
OBSERVATION OF LIVE SURGERY. FOR THOSE ENROLLED IN THE ENTIRE PROGRAM, 
AFTERNOON SESSIONS WILL CONSIST OF SUPERVISED PRACTICAL EXPERIENCE 
WITH ANIMAL EYES, USING THE SPECIALIZED EQUIPMENT THAT MICROSURGERY 


REQUIRES. 
GUEST FACULTY UNIVERSITY OF ILLINOIS FACULTY 
James G. Diamond, M.D. Gholam A. Peyman, M.D. 
Tulane University School of Medicine Course Chairman 
Michael H. Goldbaum, M.D. Morton F. Goldberg, M.D. 
University of California, San Diego James L. Green, Jr., M.D. 


School of Medicine 


Manus C. Kraff, M.D. 
Felipe Huamonte, M.D. 


American Hospital, Miami Leonard J. Kut, M.D. 
James E. Puklin. M.D. Motilal Raichand, M.D. 
Yale University School of Medicine Thomas C. Salzano, M.D. 


Joel Sugar, M.D. 
REGISTRATION FEE 


The fee for the entire course is $450.00. The fee for the lecture series only is $95.00/day. 


Residents/Fellows may register for lecture series at a reduced fee of $50.00/day. 


AMA CATEGORY 1 CREDIT 


As an organization accredited for continuing medical education by The Accreditation Council 
for Continuing Medical Education, The University of Illinois College of Medicine certifies that 
this continuing medical education program meets the criteria for 16 credit hours in category 1 


of The Physician's Recognition Award of The American Medical Association. 


FOR FURTHER INFORMATION CONTACT: 


University of Illinois at the Medical Center 
Office of Continuing Education Services 
1853 West Polk Street, Room 144A 
Chicago, Illinois 60612 
(312) 996-8025 


Program Coordinator: 
Phillip Kokemueller 


SUPERBLADE 
TREPHINE 


ene 
aon 


“al 


wen MEDICAL 
WORCSHOP S 


6.5mm to 9.0mm in 0.25mm increments. 
0.9mm blade thickness. 

. half-open design 

. non-glare finish 

. stainless steel 

. pivot ball 

. disposable 

Superblade sharp! 


For More Information Regarding Superblade Trephine ; 
MEDICAL WORKSHOP usa 2190 S.E. 17th ST., FT. LAUDERDALE, FL 33316 1-800-327-3720 - 1-305-522-06 





new Propine 


(dipivefrin HCl) 01% 





The right direction to effective control of glaucoma 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which 

and then are altered into the is absorbed better into the eye — 
active drug through enzymatic 17 times better-penetration2 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Propine (dipivefrin HCl) molecule 
depicting addition of the two 
pivalyl side chains. 





Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. 


The first prodrug 


for glaucoma therapy. 





Concomitantly with timolol or pilocarpine, or as initial therapy, 


Propine™ (dipivefrin HCl) provides: 


Effective control of IOP 


Therapeutic response com- 
parable to 2% pilocarpine q.i.d. 
Reduces mean pressure 20 


Economy 


E Nearly half the price of equiv- 


alent amounts of timolol... 
an important consideration for 


be to 24% fixed income patients. 
— Facilitates outflow and decreases 
f aqueous production 
Propine (dipivefrin HCl): 
Fewer side effects than the right direction for use 
= epinephrine or pilocarpine E Concomitantly with timolol 
| Eg | or pilocarpine 
Fewer zoria side effects than E Switch epinephrine and pilo- 
epinephrine“, carpine users to Propine 
Less chance of cardiovascular E Initial therapy: 
an ani 4 py: effective 
effects than epinephrine: 
| and safe choice for the new 
Propine is well-tolerated by glaucoma patient 
patients with demonstrated 
intolerance to epinephrine 
No miosis as with pilocarpine. 
- Convenient b.i.d. dosage 
eke teak: | 
= Greater likelihood of patient 
compliance 
: Easier concomitant use with 
timolol b.i.d. dosage 
Propine™ (dipivefrin HCl)... 
another advancement in research and development 
by the leader in ophthalmics. 
Hite Saino 
1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in the treatment of glaucoma. Ophthalmology 1978 
Mar;85(3):268-275. 
: 2. Kohn AN. et al.Clinical comparison of dipivalyl epinephrine and epinephrine in the treatment of glaucoma. 
ms Am J Ophthalmol 1979;87:196-201. 


3. Kass MA. et al. Dipivefrin and epinephrine treatment of elevated intraocular pressure: a comparative study. 


ch Ophthalmol 1979 Oct;97(10):1865-1866. 


Ar 
_ 4, Allergan Report Series No. 168, 1980. 


5. Allergan Report Series No. 169, 1980. 


AIlERGAN Pharmaceuticals, Inc. 
© Irvine, CA 92713 
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Propine™ (dipivefrin HCl)... 
another advancement in 
research and development 

by the leader in ophthalmics. 


Propine™ (dipivefrin hydrochloride} sterile ophthalmic solution 


CONTAINS: Dipivefrin HCI*..0.1% with: benzalkonium chloride 0.004%: edetate disodium; mannitol: 
sodium chloride; sodium metabisulfite; hydrochloric acid to adjust pH and purified water. 
“Licensed under U.S. Patent Nos. 3,839,584 and 3,809,714. INDICATIONS: Propine™ (dipivetrin HCI) is 
indicated as initial therapy for the control of intraocular pressure in chronic open-angle glaucoma. 
Patients responding inadequately to other antiglaucoma therapy may respond to addition of 
Propine. In controlled and open label studies of glaucoma, Propine demonstrated a statistically 
significant intraocular pressure-lowering effect. Patients using Propine twice daily in studies with 
mean durations of 76-146 days experienced mean pressure reductions ranging from 20-24% 
Therapeutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily 
Controlled studies showed statistically significant differences in lowering of intraocular pressure 
between Propine and 2% epinephrine. In controlled studies in patients with a history of epinephrine 
intolerance, only 3% of patients treated with Propine exhibited intolerance, while 55% of those 
treated with epinephrine again developed an intolerance Therapeutic response to Propine twice 
daily therapy is comparable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing 
Propine and 2% pilocarpine, there were no Statistically significant differences in the maintenance 
of IOP levels for the two medications. Propine does not produce miosis or accommodative spasm 
which cholinergic agents are known to produce. The blurred vision and night blindness often 
associated with miotic agents are not present with Propine therapy. Patients with cataracts avoid 
the inability to see around lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: 
Propine™ should not be used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This product is contraindicated in 
patients who are hypersensitive to any of its components. PRECAUTIONS: Aphakic Patients. Macular 
edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine. 
Discontinuation of epinephrine generally results in reversal of the maculopathy Pregnancy 
Category B. Reproduction studies have been performed in rats and rabbits at daily oral doses up to 
10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no evidence of 
impaired fertility or harm to the fetus due to dipivefrin HCI. There are, however, no adequate and 
well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, this drug should be used during pregnancy only if clearly needed. 
Nursing Mothers. It is not known whether this drug is excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when Propine is administered to a 
nursing woman. Usage in Children. Clinical studies for safety and efficacy in children have not been 
done. Animal Studies. Rabbit studies indicated a dose-related incidence of meibomian gland retention 
cysts following topical administration of both dipivefrin hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine. Local Effects. Burning and stinging was the most frequent 
side effect reported (6%) with Propine alone. Injection was observed in 6.5% of the patients. 
Epinephrine therapy can lead to adrenochrome deposits in the conjunctiva and cornea. HOW 
SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a 0.1% sterile solution in 
plastic dropper bottles in the following size: 10 mi— NDC 0023-0260-10 


AIIERGAN Pharmaceuticals, Inc. 
Irvine, CA 92713 


PUSH BUTTON PHOTOGRAPHY 


No experience necessary to get professional results 
in your first twenty exposures. Without prior prepa- 
ration (as every necessary photographic attach- 
ment has been secured to camera in the proper 
place) operator can take pictures in less than 30 
seconds. 


Color slides of eyes available upon request. No 
focusing. No changing of lenses, bellows, filters, 
batteries, no viewing illumination necessary. 


ONLY CHANGE 
FRAMES (sizes in 
inches) 

8 to 1 magnification 
frame. 

7/8 X 1/2" -2 to 1 mag- 
nification of cornea. 
1-3/8 X 1” - (or 1 to 1) 
Single eye. 

4-3/4 X 2-1/2" - Double 


eye. 
12 X 8” - Portrait or full 
face. 

1-1/2 X 2” - For plastic 
surgery of eye. 
GREATER MAGNIFI- 
CATION—14 to 1 
AVAILABLE PLEASE 
REQUEST. 


DUAL LIGHT SYSTEM. 
aati FOCUS- 
ING. 


EVEN AND CORRECT 
ILLUMINATION AT 
ALL TIMES. 





NO PROBLEM OF MOVEMENT AS PICTURES ARE 
TAKEN AT THE SPEED OF LIGHT 1/1000 OF A 
SECOND. 
Every picture will be critically sharp as our illumina- 
tion and frames are specially designed for eye pho- 
tography. 


DELUXE MACRO........PHOTOEAZE SINGLE 
UNIT reflex camera consists of: 35 mm reflex cam- 
era back with automatic focusing mechanism, 
double extension bellows, 50 mm 2.8 lens, pistol 
grip handle, power pack (strobe), two strobe lights, 
one for each eye, full set of frames as shown above. 
Price $465.00 FOB N.Y. 


Copy of x-ray negatives or from books. Clinical or 
surgical pictures of eye in 35 mm color slides (2 X 
2") or black and white film without any adjustment. 
To order and for information: 


PHOTOEAZE MFG., INC. 
241 East 10 Street 
New York, N.Y. 10003 Tel. (212) 982-0660 


Miniphage 


e Surgically Precise Cutting 


e Controlled Aspiration plus 
¢ Supplemental Infusion 


Designed to meet the 
surgeon's individual require- 
ments, the Miniphage offers 
finger control of suction or fo 
control with positive shut-off 
The Miniphage provides 
options for standard or wide 
angle cutting. 


Miniphage provides supple- 
mental irrigation. 


The Miniphage maintains thg 
DKS goal of reliable simplicit 
offering “disposable sterility, 
time economy...without the 
need for re-sterilization 
between surgical procedures 


DKS offers the only 
disposable, sterile pack. 


DKS Division 

David Kopf Instruments 
7327 Elmo St., 

Tujunga, CA 91042 
Telephone (213) 352-5955 


Peyman/Vitrophage 
UTS ARGS Ae RA ee 
CEQ TES UPN TT 


Ready When You Are 





JUL g Wal 


completely. 


As you know, there can be only one leader in Computer Problems? We Can Be T 
any given field. What makes us the leader in Within Four Hours. Guarant 
computer management systems for physicians? E n WD ig Our hardware was selected for its relia 
The answer is the word “completely.” When ai = = and performance capabilities, but if somet 
you buy an Omni American system. you buy | — we j 3 £ does go awry with your computer, 
it all i ; Se pi supplier will have a service person in 
; office w inn four true fron ym the time 
For Most Computer Companies z T rk ll This kind of excellent ser 
The Software Is The Hard Part. > ree: ENIR is more than just important 
With most competitive computer sys $ y $ Ẹ CA absolutely essential to your v 


tems you will have to go elsewhere for ’ ” e oS ee controlled office managem 


software. And even with the ones who 
do offer it you will find none as complete, 
comprehensive, and proven in the indus 
try as the Omni American system. Since 
our only business is medical systems you 
can see why our software has become 
the industry standard 


Omni Training And Record Conversion. 
We Won't Leave You 
Holding The Computer. 

To obtain maximum benefit from our 
system your operators must understand 
every function. Therefore, we have em 
ployed some of the top computer system 
trainers in the country to thoroughly teach 
your operators each function so your system 
is operated at optimum. Training is available 
as long as you need it. As part of the training 
we also convert your records to the Medi 
Scan system. This service alone has made 
many physicians choose us 


Bs A Line Yov’'il Be Glad ‘Bike nd i -tata With A Feature Like Our TranScaner, 
anded You. = . - We Don’t Need Options. 
he Omni American TeleCoupler holds , i st z y : Our incredible TranScaner, a st tandard 
y to the future of your MediScan sys feature with every MediScan system, ifmept 
àd also helps you through the present even an option on competitive system fir 
elephone hookup between your system OMNI \N IERICAN medi/ean TranScaner is a simple-to-use optical I cca oleh 
r troubleshooters that permits them permitting you to input office charges into t 
computer in seconds without error. You cat 


JO action) to ce over yo ~ WE 2 
your direction) to take over your Call for more information or for a visit from our local specialist in 


Sng respond to your problems Group or Single Physician Systems, 1-(800)-334-2418, Dept M generate an instant bill with it, in fact you ci 
ately. Your system never becomes virtually run your whole system with it 


» because new software enhance and it’s the only one like it on the market to 
we made available through the 


E OMNI AMERICAN 


Com pDUtEr lanage! ystems TINNE 
2306 W. Heatin Road, pik M e Greensboro, N.C. 27407 


cisco ® Los Angeles è Denver è Houston ¢ Dallas è St. Louis © Chicago ® Detroit è Cleveland ¢ Minneapolis ¢ Cincinı 
Boston ¢ New York City ¢ Philadelphia © Washington, D.C. ¢ Richmond ¢ Greensboro ¢ Atlanta e Miami 





Rodenstock Dual Instrument 
“Your’...Contact Lens Lane 


a 


Us 








* Combines the C-BES halogen light source for brighter, 
Ophthalmometer with the crisper light. 
HSE/20 Slit lamps on one base. * Three instruments in one: 

e K readings in both millimeters ophthalmometer, slit lamp and 
and diopters, read internally. radius gauge. Two simple 

« No user correction necessary attachments enable measure- 
for eyepiece at the C-BES. ments of the radii of soft and 


. HSE/20 comes standard witha hard contact lenses. 





CL-Dual Instrument 


sN3dvy/Nyng 


UL 


unconditional 
2-year Warranty 
includes all parts and labor 








AD 


COBURN Optical Industries, Inc., Professional Products Division 
1375 South Fort Harrison, Clearwater, Florida 33516 
(800) 237-5906 In FL. call collect (813) 443-2606 Telex: 80-3860 








Name 
O Please send me additional information on 
the CL-Dual Address 
O | would like to arrange a demonstration of City 
the CL-Dual 


ns 


ce 
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SURGICAL MANAGEMENT OF CATARACT, 
GLAUCOMA AND CORNEAL DISORDERS 


September 23, 24, 25, 1981 


13th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFER- 
ENCE—LOS ANGELES, CALIFORNIA, Sponsored by Doheny Eye 
Foundation and USC Department of Ophthalmology, HYATT 
REGENCY HOTEL 711 S. Hope Street, Los Angeles, CA 90017. 


FOR PRACTICING OPHTHALMOLOGISTS: Current techniques of cataract 
extraction, intraocular lens insertion, penetrating keratoplasty, and 
glaucoma surgical procedures. Results with extended wear aphakic 
contact lenses and intraocular lenses presented. Management of in- 
traoperative and post operative complications stressed. Corneal trauma, 
perforations, non-healing abrasions, bullous keratoplasty, current ker- 
atoplasty techniques (with and without intraocular lens), refractive surgical techniques discussed. Management of glaucoma 
with emphasis on surgical techniques. Step-wise approach to glaucoma patients, including medical therapy. 


Half-day of mini-workshops featuring detailed videotape demonstrations of various surgical procedures. Small groups; experienced 
















D ESTELLE DOHENY EYE FOUNDATION 























instructors. 

GUEST FACULTY DOHENY —USC FACULTY Anthony B. Nesburn, M.D. 
Jose |. Barraquer, M.D. Ronald H. Akashi, M.D. Richard R. Ober, M.D. 
Perry Binder, M.D. Kenneth R. Diddie, M.D. Arthur E. Oberman, M.D. 
Stuart |. Brown, M.D. Jerry Donin, M.D. Ralph S. Riffenburgh, M.D. 
Robert E. Christensen, M.D. Steven Feldon, M.D. Stephen J. Ryan, M.D. 
Richard Elander, M.D. Francis C. Hertzog, M.D. James Salz, M.D. 

Miles Galin, M.D. Arthur Hurt, M.D. David J. Schanzlin, M.D. 
Norman Jaffe, M.D. A. Ray Irvine, M.D. H. John Shammas, M.D. 
Herbert E. Kaufman, M.D. James Jester, Ph.D. Ronald E. Smith, M.D. 
Manus C. Kraff, M.D. Richard P. Kratz, M.D. Douglas Steel, M.D. 

Irving H. Leopold, M.D. Larry Leiske, M.D. Richard A. Villasenor, M.D. 
Thomas H. Pettit, M.D. Ezra Maguen, M.D. James Wilson, M.D. 
Robert Shaffer, M.D. Don S. Minckler, M.D. Warren Wilson, M.D. 
Walter J. Stark, M.D. A. Linn Murphree, M.D. 








Tuition: $400.00—Certified for 21 hours credit, Category |, AMA and CMA 

DIRECTOR: Ronald E. Smith, M.D. Co-Directors: Anthony B. Nesburn, M.D., David Schanzlin, M.D. 

For application/brochure: Bill Dowey, Conference Office, 1355 San Pablo Street, Los Angeles, CA 90033. 
Phone (213) 224-7751. 















THE DIVISION OF OPHTHALMOLOGY—MEDICAL COLLEGE OF OHIO AT TOLEDO 


in collaboration with 


DEPARTMENT OF SPECIAL EDUCATION—THE UNIVERSITY OF TOLEDO 


presents a 1 day symposium and workshop on 


THE GERIATRIC PATIENT WITH LOW VISION 
Saturday, May 9, 1981 


For ophthalmologists, residents, allied health personnel and educational personnel working with the visually im- 
paired. 















GUEST FACULTY MEDICAL COLLEGE OF OHIO FACULTY 
Patricia M. Beattie, M.A. Robert J. Huss, M.D. 
Kenneth R. Diddie, M.D. Charles E. Jaeckle, M.D. 
Gerald E. Fonda, M.D. Robert D. Kiess, M.D. 
Lois N. Hodgson, Ph.D Carol R. Kollarits, M.D. 
Virginia T. Keeney, M.D. Gerald A. Perkins, D.O. 
Robert C. Oberhouse Susan M. Perkins, B.S. 
Gail R. Sheffield, M.S. Ed. Laurie L. Smietanski 
Anne Frances Walonker, D.O.B. Clark L. Weidaw, M.D. 






CME credit for 7 hours in Category |. Topics will include demography, causes of impairment, evaluation of residual 
vision, Career choices and changes, depression in low vision patients, most useful devices, interdisciplinary rela- 
tions. 


A special feature will be an instructional course for practicing ophthalmologists on the Medical Management of the 
Low Vision Patient to be presented by Gerald E. Fonda, M.D. 


Fee $50.00—includes luncheon. Residents/Students—no fee. 
For more information contact: 
Charles E. Jaeckle, M.D., Program Director 
Division of Ophthalmology, Medical College of Ohio 
C.S. #10008, Toledo, Ohio 43699 











Membrane 
Peeler Cutter 


A significant contribution to ophthalmic surgery. 


New Grieshaber MPC Automated Microscissors, 
from 20-gauge tip to dual-function foot control, 
are designed to do one job with distinction: 
Membrane peeling and cutting. The design 
eliminates the tension movement inevitable 

in hand-controlled scissors. 


As in all Grieshaber instruments, the proof of 
quality is in the cutting. The fixed distal 
blade is specially shaped to peel or position 
membraneous tissue, while the proximal 
blade moves to make the cut when the foot 
control is pressed. Single stroke or variable 
speed continuous cutting can be selected 
on the remote control. 


Developed by Robert Machemer, M.D., and 
tested extensively by vitreous surgeons, 
MPC Automated Microscissors are now 
available directly from Grieshaber in the U.S. 
Write or call for our detailed brochure and 
ordering information. 


GrieshabersCo. 


1056 Trenton Rd., PO. Box 807, Fallsington, PA 19054 
Telephone (215) 547-7676 






Grieshaber is here! 
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Mermalens 


(perfilcon A) 
Hydrophilic Contact Lens 
For Extended Wear 


D. 
GoperVision 


CooperVision, Inc. 
Optics Division 

265 N. Whisman Rd. 
Mountain View, CA 94043 


Extended Wear by Design 


For more information call: 
0) 227-8170 
In California, 
(800) 982-6100 
In Alaska, Hawaii, 


(800) 227-8498 
For full prescribing information see following page 
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(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 





DESCRIPTION 

The Permalens" (perfilcon A) Hydrophilic Contact Lens is a hemi- 
spherical shell which covers the cornea and may cover a portion of 
the adjacent sclera. The pertilcon A material is a terpolymer of 
2-hydroxyethy! methacrylate, N-vinyl-2-pyrrolidone, and metha- 
crylic acid, with ethyleneglycol dimethacrylate as a crosslinking 
agent. When fully hydrated in buffered normal saline, the water 
content is 71%. The refractive index is 1.38 and light transmission 
is at least 96% for the visible light spectrum. For the minus lenses 
the base curve ranges from approximately 7.7 mm to 8.6mm, with 
a diameter of approximately 14.0 mm. Center thickness ranges 
from 0.1mm to 0.24 mm. For the plus lenses the base curve ranges 
from approximately 8.0 mm to 8.9 mm, with a diameter of approx- 
imately 14 mm to 14.5 mm. Center thickness ranges from 0.3 mm 
to 0.43 mm. The gas permeability of Permalens” (perfilcon A) 
Hydrophilic Contact Lens has been determined to be: 42.0 x 10-'' 
(cm*/sec)mi O,/ml x mmHg at 36°C. The percent equivalent oxy- 
gen performance has been determined to be approximately 11.5% 
for a Permalens” (perfilcon A) Hydrophilic Contact Lens of 
0.17 mm center thickness. 


PERMALENS* (perfilcon A) Hydrophilic Contact Lenses are avail- 
able in powers from — 20.00 to + 35.00 diopters. 


ACTIONS 

In its hydrated state, the Permalens* (perfilcon A) Hydrophilic Con- 
tact Lens is soft and pliable. When placed on the eye, the hydrated 
lens acts as a refracting medium to compensate spherical ame- 
tropias. 


INDICATIONS (Uses) 

The Permalens® (perfilcon A) Hydrophilic Contact Lens is in- 
dicated for extended wear use to improve vision in patients with 
healthy eyes who are not aphakic and who have no more than 2 
diopters of corneal astigmatism. 


CONTRAINDICATIONS (Reasons not to use) 

The PERMALENS* Hydrophilic Contact Lens should not be 

dispensed for vision improvement if the patient has any of the 

following conditions: 

@ Acute and subacute inflammation of the anterior segment of 

the eye. 

@ Any eye disease which affects the cornea or conjunctiva. 

@ Any active corneal infection: purulent (pus) bacterial, fungal, or 
viral infection. 

@ Insufficiency of lacrimal secretion (dry eyes). 

@ Corneal hypoesthesia (reduced corneal sensitivity). 

@ Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 

@ Allergy to any ingredient in the solutions necessary for care of 
the lenses. Thimerosal, used as a preservative in many solu: 
tions, is one cause of such allergy. 

WARNINGS 
SERIOUS DAMAGE TO THE EYE AND LOSS OF VISION MAY 
RESULT FROM PROBLEMS WITH CONTACT LENSES. IMMEDI- 
ATELY CONSULT YOUR EYE CARE PRACTITIONER TOIDENTIFY 
THE CAUSE OF ANY UNEXPLAINED EYE DISCOMFORT, WATER- 
ING, VISION CHANGE, OR REDNESS OF THE EYE AND TO BEGIN 
ANY NECESSARY TREATMENT. 


PRECAUTIONS 


You must take the following precautions to prevent damage to 

your eyes or to your Permalens* Hydrophilic Contact Lenses: 

@ Always wash and rinse your hands before handling your lenses. 
Eye irritation may result if cosmetics, soaps, lotions, creams, or 
deodorants come in contact with your lenses. 

@ Avoid using aerosol products such as hair spray while wearing 
your lenses. If a spray is used, keep your eyes closed until the 
Spray has settled. 

@ Fluorescein should not be used while the lens is on the eye. 

@ Always follow the lens care system recommended for your Per- 
matlens* Hydrophilic Contact Lenses. (See Directions). 

@ Do not mix or alternate heat (thermal) and chemical (not heat) 
lens care systems. 

@ Use only the recommended lens care solutions. Do not use sa- 
liva or anything other than the approved solutions to wet 
(hydrate) the lenses. (See Directions). 

@ Avoid all harmful or irritating vapors and fumes while wearing 
your lenses. 

@ Do not swim with your lenses in place. 

@ Never use tweezers or other implements to remove the lens 
from the lens container. Pour the lens into your hand. 

E Do not touch the lens with your fingernails. 


Permalens’ 


ADVERSE EFFECTS (Possible problems) 

The following adverse effects have been reported with the use of 

soft contact lenses, including Permalens® Hydrophilic Contact 

Lenses: 

E Discomfort, or feeling of something in the eye (a foreign body, 
or an abrasion, or a scraped area) 

B Eye infection 

E Stinging, burning, itching (irritation) 

B Excessive watering of the eye (tearing) 

@ Redness of the eyes 

@ Dry eyes 

@ Reduced sharpness of vision (poor visual acuity) 

@ Blurred vision 

@ Sensitivity to light (photophobia) 


What to do if a problem occurs: 


@ First remove the lens. 

@ If the discomfort or problem stops, then look closely at the lens 

E If the lens is chipped, cracked, or otherwise damaged DO NOT 
put the lens back on your eye. Return the lens to the storage 
case. Then contact your eye care practitioner. 

@ If the lens has dirt, an eyelash, or other foreign body on it, thor- 
oughly clean and disinfect the lens using the methad recom- 
mended by your eye care practitioner. (See Directions) 

E If the problem does not stop, or if it recurs when you replace the 
lens, contact your eye care practitioner immediately. 


DIRECTIONS (How to care for your lenses) 

General Instructions 

@ BOTH CLEAN AND DISINFECT THE LENSES EACH TIME 
THEY ARE REMOVED FROM YOUR EYES. 

@ First wash and rinse your hands thoroughly. 

@ Use only the recommended system of lens care, either heat 
(thermal) or chemical (not heat). 

E DO NOT ALTERNATE OR MIX LENS CARE SYSTEMS. 

@ Use the right solutions (see chart of approved solutions). 

@ After disinfection leave the lenses in the unopened storage 
case until ready to put the lenses on your eyes. 

@ Empty all of the solution from the Storage Case as soon as you 
remove your lenses. 


CLEANING 

@ Place 3 drops of PREFLEX" Sterile Cleaning Solution on each 
surface of the lens and thoroughly clean between thumb and 
forefinger for at least 20 seconds to remove mucus and other 
deposits. 

@ Rinse both surfaces thoroughly for at least 10 seconds with a 
Steady stream of PERMASOL”™ Rinsing and Storage Solution, 
UNISOL' Preservative-Free Saline Solution, or FLEX-CARE* 
Sterile Solution for Rinsing, Storing and Disinfecting, depend- 
ing upon the disinfection method used. (See Approved Solu- 
tions Chart.) 


DISINFECTING 


Heat (thermal) Lens Care System 

@ First clean and rinse the lenses. (See Cleaning). 

B Place each lens in the correct section (Right or Left) of the stor- 
age case or vial and fill with the recommended rinsing solution; 
be sure the lens is completely covered. 

@ Close the storage case tightly. 

@ Place the storage case in the recommended low-heat disinfec- 
tion unit. 

E Disinfect according to the directions for operation of the low- 
heat disinfection unit. 

@ After disinfection, store the lenses in the unopened storage 
case until ready to place on the eyes. 

@ Empty the storage case after removing the lenses and allow the 
case to air dry. 


EMERGENCY (ALTERNATE) METHOD FOR HEAT (THERMAL) 
LENS CARE SYSTEM 


@ if a low-heat disinfection unit is not available, place the 
storage Case containing the lenses in a pan of already boil- 
ing water for 10 minutes (at altitudes above 7000 feet boil for 
15 minutes). 

@ Remove the pan from the heat and allow to cool for 30 min- 
utes to complete disinfection. 

@ USE OF THE RECOMMENDED LOW-HEAT DISINFECTION 
UNIT MUST BE RESUMED AS SOON AS POSSIBLE. 


Chemical (not heat) Lens Care System 


@ First clean and rinse the lenses. (See Cleaning) 

@ Place each lens in the correct chamber (Right or Left) of your 
empty storage case. 

@ Fill the storage case with fresh FLEX-CARE" disinfection solu- 
tion, completely covering the lens. 

E Close the storage case tightly. 

@ NEVER HEAT THE PERMALENS* IN THE DISINFECTING SO- 
LUTION. 

@ Leave the lenses in the solution for at least 4 hours. 

@ Remove each lens separately. 

E Rinse thoroughly with FLEX-CARE® before putting the lens on 
the eye. 


Lens Care Solutions 


A complete list of solutions approved for use with the Permalens* 
(perfilcon A) Hydrophilic Contact Lens is given in the fallowing 
table. 


APPROVED SOLUTIONS FOR USE WITH PERMALENS* 
(PERFILCON A) HYDROPHILIC CONTACT LENS 


SYSTEM HEAT (THERMAL) CHEMICAL (NOT HEAT) 

PROCESS DISINFECTION SYSTEM DISINFECTION SYSTEM 
CLEANING PREFLEX® PREFLEX” 
SN a eee 
RINSING PERMASOL™ *FLEX-CARE* 

UNISOL™ 
a 
DISINFECTING PERMASOL™ used with * FLEX-CARE* 

approved low-heat 

disinfection unit 

UNISOL* used with 

approved low-heat 

disinfection unit 


7 Sg 5 ea ee r a 
LUBRICATING CLERZ® CLERZ* 
ADAPETTES* ADAPETTES* 





* Chemical solution which disintects. NOT TO BE USED WITH HEAT. The use ot 
FLEX-CARE®* with heat has a harmful effect on the lenses 


Product List: 

ADAPETTES* Sterile Lubricating Solution 
(Burton, Parsons & Co.. Inc.) 

CLERZ* Lubricating and Rewetting Eye Drops 
(CooperVision, Inc.) 

FLEX-CARE* Rinsing, Storing and Disintecting Solution 
(Burton, Parsons & Co., Inc.) 

PERMA-CASE™ Contact Lens Storage and Carrying Case 
(CooperVision, Inc.) 

PERMASOL™ Rinsing and Storage Solution 
(CooperVision, Inc.} 

PREFLEX* Sterile Cleaning Solution 
(Burton, Parsons & Co.. Inc.) 

UNISOL™ Preservative-Free Saline Solution. for rins- 


ing and storing in the heat system 
(CooperVision, inc.) 


How to care for a dried out (dehydrated) lens 


B Always keep the lens completely covered in the recommended 
storage solution when the lens is not being worn, to prevent the 
lens drying out. 

@ if a Permalens* Hydrophilic Contact Lens is left exposed to the 
air for 30 minutes or longer it will become dry and brittle. 


To rewet your lens 

® Handle a dried-out lens with care. 

@ First, place the lens in its storage case, and soak for at least one 
hour in one of the recommended rinsing and storage solutions: 
PERMASOL™ or UNISOL" when using the heat (thermal) sys- 
tem, FLEX-CARE* when using the chemical (not heat) system. 

@ Next, clean and disinfect the rewetted (rehydrated) lens, using 
the lens care system recommended by your eye care practi- 
tioner. (See Directions) 


DOSAGE AND ADMINISTRATION 
Fitting Information 


In general, the eye care practitioner will use conventional 
methods to fit the Permalens’ (perfilcon A) Hydrophilic Contact 
Lens for vision correction. For a detailed description of the recom- 
mended fitting procedure refer to the Permalens* Fitting and In- 
formation Guide, available from CooperVision, Inc. (address below) 


Dosage (Wearing schedule) 

NOTE: Not every patient is able to wear the Permalens* 
Hydrophilic Contact Lens on an extended wear basis even if able 
to wear a lens on a daily wear basis. The eye care practitioner 
should determine the wearing schedule. Regular checkups, as de- 
termined by the eye care practitioner, are extremely important. 


The eye care practitioner may recommend a limited wearing time 
for the first two days. However, clinical studies have established 
that a wearer's eyes adapt readily to wearing the Permalens* Hy- 
Grophilic Contact Lens on an extended wear basis, and that 
limited initial wear is usually not necessary. 

The lens should be removed for cleaning and disinfection at least 
once every two weeks (14 days). 


HOW SUPPLIED 

Each lens is supplied sterile in a sealed glass vial containing a 
Sterile buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number, and expiration 
date of the lens. 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT 
PRESCRIPTION 


oP 
GCopervision 


CooperVision, Inc. 
Optics Division 

265 N. Whisman Rd. 
Mountain View, CA 94043 


© 1981 CooperVision, Inc. 
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KARICKHOFF LASER LENS 


for panretinal photocoagulation with 
or without retrobulbar anesthesia 
and for routine office examinations 


which overlap exactly so that a lesion 
can be treated from the central area to 
the far periphery by simply rotating the 
lens. 


Fasier office examinations due to little 
eye movement or lens tilting. 


Either anti-reflective glass coating for 
laser use or highly polished plastic 
surface for office use. 


FEATURES: The 62° mirror is positioned for 
1) Very steeply inclined mirror (80°) for gonioscopy and photocoagulation of 
viewing the major vessel arcade area the chamber angle. 
(often unseen and not treated with 
many fundus lenses). 


2) Unique “depth dots.” Each mirror is 
identified at its base with 1 to 4 dots. 
The more dots, the more posterior the 
view. Ends mirror and orientation 
confusion. 


Panretinal Photocoagulation 


View with 
3) Serrated front edge for easy and sure iew with Laser Lens 


rotation. 


4) Flanged base: Lens cannot be 
squeezed from the eye. 


Provides the /ncreased magnification 
found only with mirrored fundus lenses. 


Hs, l Panretinal Photocoagulation 
Central viewing area plus 4 mirrors View with Other Fundus Lenses 


(62° 67° 76° 80°), the elds of (Note Unseen and Untreated Ring.) 


Designed by: John R. Karickhoff M.D., Clinical Assistant Professor of Ophthalmology, 
Georgetown University, Washington, D.C 


oe MANUFACTURED BY: 
(@) Sle), ament ; 
= , MC. 


(206) 885-1263 P.O. Box 598 
Redmond, WA 98052 USA 
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New York, NY 10029 





FACULTY: 








Alan |. Mandell, M.D., Memphis, Tennessee 
COURSE INCLUDES: 

e 3 hours didactic lecture and discussions 

e lunch 








COURSE REGISTRATION: 
e Limited Enrollment—Fee $450.00 








A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF, 


THE KRUPIN-DENVER 
GLAUCOMA VALVE 


SATURDAY, JUNE 6, 1981 Time: 9:00 AM to 4:30 PM 


Mount Sinai School of Medicine 
Department of Ophthalmology 
Annenberg Building Room 22-90 
100th Street & 5th Avenue 


e To register, send check (payable to Department of Ophthalmology) to: 
Ms. Dinah Seibel, Mount Sinai School of Medicine, Department of O 
Building 100th Street & 5th Avenue, New York, NY 10029 e Phone 








Theodore Krupin, M.D., Washington University School of Medicine, St. Louis, Mo. 

Steven M. Podos, M.D., Dept. of Ophth., Mt. Sinai School of Medicine, New York, N.Y. 
Paul M. Kaufman, M.D., University of Wisconsin, Madison, Wisconsin 
Robert Ritch, M.D., Mount Sinai School of Medicine, New York, New York 


e practice valve implantation surgery. All instruments and materials provided 


phthalmology, Annenberg 
Number (212) 650-7321 











How many times have you heard 
me this complaint from your patients 
= with...aphakia, uveitis, bullous kera- 
: topathy, albinism, inflammatory cor- 

D i & neal disease, incipient cataract, post- 
op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

ULo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 





OLo Products, Inc. AJO 


Please send me: a sample pair of Sunglasses. Lam enclosing $6.00 (protessional price) 
plus $1.00 for postage and handling 

OJ Light Green 10s transmission. O Medium Amber 8°% transmission 

O Send me detailed Brochure 

Name Addr 


City - ALI Zi 


“Doctor I can't find 
sunglasses dark enough.” 


Five different modes —light transmis- 
sion from 1°%—10%—plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


Oo 





OLo 
Products, Ltd. 





A 


ew 


Method For The 
Control Of 


Glaucoma 


storz | 
KRUPIN-DENVER EYE VALVE e200 xev 


A VALVE FOR 

THE CONTROL OF 
NEOVASCULAR GLAUCOMA 
OR IN GLAUCOMATOUS 
EYES WITH PREVIOUS 
SURGICAL FAILURE 


SURGICAL RESULTS 
Postoperative 1.0.P. < 24mm Hg. 
in 27 of 40 eyes (68%) (mean 
follow-up 13.8 + 3.9 months) 


Ref: Krupin, Theodore, M. D., “Valve Implant in Neovascular 
Glaucoma,” Glaucoma Symposium, San Francisco, 
Nov. 6, 1979 


For further information regarding the surgical results and instructional course, 


please contact Storz Instrument Company—Dept. E 


“Consistent Craftsmanship Since 1893” 


——— TM 
n d d 
Storzstorz 
INSTRUMENT COMPANY 
3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 


STORZ INSTRUMENT COMPANY 


SPA 2 








Available for the Ophthalmological profession from: 
Storz Instrument Company, 3365 Tree Court Industrial Bivd.,St. Louis, MO 63122 
Olympus Corporation of America, 4 Nevada Drive. New Hyde Park. N.Y 11042 In Canada W Carsen Co . Ltd. Ontario 


A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON’S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches) 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 





Easier on her eyes: 
PARAGON 18, the new generation 


firm contact lens material. 


An advanced, modified polymethylmethacrylate with an extraordinarily l0\ 

18° wetting angle, PARAGON 18 offers superior strength and stability, making | 
ideal for lens designs in every parameter, including ultra-thin and toric lense 
It is available in a variety of colors with perfect lot-to-lot consistenc 


Easier on the Eyes. PARAGON 18 is the wettest of an 

PMMA or CAB material — a full 29% wetter than conventional PMMA. Results 
more oxygen to the cornea by pump relief action, reduced corneal edemé 
increaSed wearer comfort 


Bank on it. When you prescribe PARAGON 18 contact lense: 
you minimize patient adjustment visits, wasted chair time and fitting expenses 
That means happier patients, more referrals, greater profitabilit 


DOCTORS: Specify PARAGON 18 when you place your firm contact orders 
Or ask your laboratory for more information on PARAGON 18 


(A) PARAGON OPTICAL INC. 


P.O. Box 988, Mesa, Arizona 85201 
Contact lens laboratories call toll free 


m 
(800) 528-8279 r" ig ' 
ji v4 r 
PARAGON OPTICALS exclusive injection molding process | — a 
produces PARAGON 18 optical Radius Buttons with a precise, 


memory- retaining, pre-molded radius of finished lens quality. 





rs 
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| 3-WELL 


Keeps ALL Your Instruments 
Ready for INSTANT Use. 


e Its 50% More Efficient and Convenient 
Than the Obsolete 2-Well Chargers. Today, 
Most Examinations Reguire 3 Hand-held, 
Battery Operated Instruments. 

e The BELL CHARGER Services Welch-Allyn or 
American Optical size Handles. It Will 
Charge the New 3.5 Volt Halogen Batteries. 


e Can Be Used on Stand, Wall or Desk Mount. 
Shipped via United Parcel Service. 


CHARLES D. BELL, INC. 


Fine Ophthalmic Instrument Distributors 


NOW... 
A 


CHARGER! 









DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


® Quick and accurate measurement of subjective angle of squint. 
© EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


è Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 










Diagnostic 
evaluations 
are made on 
a special 
tangent screen 
calibrated in 
prism diopters 














Complete kit consists of: 2 hand projectors — trans- 
former—red and green spectacles and instruction 
manual — compensated tangent screen with pad of 
recording charts. 

Complete refund guaranteed if not satisfied 7 deys 
Free demonstration without 








after receipt. 








obligation in Chicago area. $1 95.00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 œ Morton Grove, Ill. 60053 


the 


1214 Route 130, Westville, N.J.08093 
(609) 845-4103 e *(800) 257-7701 
*Toll Free: NY, CN, PA, DE, MD 












Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 


intraocular 
LENSES, plus McINTYRE’S simplified 


lens EXTRACAPSULAR techniques. 


manual ¢ Where and how to order lenses 


BY DENNIS D SHEPARG MUT: ERCE èe Complications and how to treat them 

è Simplified lens power calculation 

¢ Implantation instruments 

¢ Intra- and Extracapsular techniques 

¢ A-Scan Ultrasonography 

e Informed consent forms 

e Post-op care 

¢ FDA & IRC regulations and reporting 
e Surgical fees and 3rd party billing 

e 464 pages, 1163 references, illustrated 


i Dennis Shepard, M.D. Publisher 





ALPAR DICKERSON KRAFF PEARCE ě } 
ANIS DREWS GREENE KRASNOV PROKOP § 1414 South Miller Street è 
AZAR DULANEY HERTZOG KRATZ SHEARING t 
BEALE EIFRIG HILES KWITKO SHEETS — Santa Maria, California 93454 USA 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE - 
BOYD FECHNER HOFFER LITTLE SHEPARD : 

BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me ________ copies of - 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA f n . i - 
CLAYMAN GILMORE KEATES MICHELIS TENNANT Price includes tax and postage/ i 
DARIN GOULD KELMAN OSHER WORST i 


: handling (in U.S.A.). Enclose check. 


==> => a eee a eo a ao am a a ao a n ce ae e ~ m m o m a) 
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Our new Autoref R-1 offers the 

following features: 

OPEN VIEW MEASUREMENT 

Looking through clear glass, the patient can 
fix both eyes on a target at desired set dis- 
tance. This eliminates patient accommodation. 
EASY OPERATION 

Office assistants can easily be trained to oper- 
ate the Canon Autoref R-1. 

QUICK MEASUREMENT 

In only 0.2 second, the eyes can be measured 
and the result instantly displayed on the TV 
monitor or print out. 

COMPACTNESS 

Takes up little office space. Find out more 





about the new Canon Autoref R-] and how 
your practice can benefit from its use. 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Dr.. Elmhurst, IL 60126 312/833-3070 
NEW YORK-—One Canon Plaza, 
Lake Success, NY 10042 516/488-6700 
LOS ANGELES-123 Paularino Ave., East 
Costa Mesa, CA 82626 714/979-4000 
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The ANGIOCHART™ by ABP 


... he Fluorescein Professionals... 





PIE Let us introduce you to “The ANGIOCHART System” 


@ Custom processing & printing. 

@ A full study print positive on paper. 

g A full study print positive on film for 
backlight viewing. 

mw “The ANGIOCHART”’—12 3%” x 4” 
photographic prints depicting early, mid & 
late phases mounted sequentially. 


“The ANGIOCHART System” 


m Keeps all photographic records in one 
easy to file chart. 

m Eases interpretation with the enlargement 
series. 

@ Simplifies longitudinal studies. 

@ Aids in explaining diagnosis to patient. 


“The ANGIOCHART”’ is... 


@ Available by direct mail. 
@ All studies will be returned first class mail 
on same day as receipt. 

















Call or write for a sample ANGIOCHART or information about our other photographic services. 


ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY, Inc. 
6601E.22NDST. mm SUITE1 æ TUCSON,AZ85710 wm 602-790-0661 









YOU now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU can ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


1. Pitch polished. 
2. Stress-free English plastic. 


3. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


( pre) corneal lens company 
Sa 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 Houston, Texas 77027 
WATS 800-231-3561 +- TEXAS WATS 800-392-2279 
LOCAL 524-4661 








COOPERVISION INTRODUCES 
THE ONE-PHONE-CALL INSURANCE 


CAN ANYTHING BE MORE SIMPLE? 


When your patients lose or damage a 
PERMALENS® (perfilcon A) Extended-Wear 
Contact Lens, all you have to do is make 
one phone call to us and refit the patient 
as you normally would, either from your 
inventory or with the lens we'll send you. 
That's all—you won't have to bother with 
record-keeping, claim forms, deductibles, 
returning damaged lenses, or special 
billing for insured lenses. Your phone call 
to us verifies the patient's coverage and 
sends a replacement lens on its way to you. 
We bill the patient directly for the lens. You 
follow your normal procedures for billing 
for your services. 

Isn‘t this the kind of insurance program 
you'd like for your patients? If so, return the 
coupon today for more details, or call us at 
(800) 227-8170; n 
in California, 
(800) 982-6100; 
in Alaska, Hawaii, 
(800) 227-8498, 
























Send to: 


Lo 
Gopervision 
CONTACT LENS INSURANCE SERVICE, INC. 
P.O. Box 2004, Alviso, CA 95002 


w Please send me additional information and 
application forms for PERMALENS Protection Program. 


O Please have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERMALENS Protection Program. 





Name (Please print) 
Address 


State Zip 








UeENae 





New Dynavac. . . Makes 
screening with 
Ophthalmodynamometer 
Practical 





The new DYNAVAC Suction Ophthalmody- 
namometer allows you to screen your elderly 
patients for potential stroke candidates. 


These DYNAVAC features make Suction Ophthalmodyna- 
mometry the logical screening instrument for occlusive disease of 
the internal Carotid Artery System 


è Accurate Measurements 
Suction is utilized rather than the old Compression Method 
è Ease of Operation 
Physician easily observes the Optic Vessel and operates 
instrument without an assistant 
è Results Displayed Electronically 
Diastolic and Systolic pressure of each eye is displayed 
simultaneously on digital readouts 
@ Portable 
Lightweight; can easily be transferred to hospital or Nursing 
home for patient screening 





COBURN Optical Industries, Inc., Professional Products Division 
1375 South Fort Harrison, Clearwater, Florida 33516 
(800) 237-5906 In FL. call collect (813) 443-2606 


Telex: 80-3860 

















Please send me additional information on Narne 

the New Coburn DYNAVAC Address 

| would like to arrange a demonstration of City 

the New Coburn DYNAVAC State — Zip 























AMERICAN JOURNAL OF OPHTHALMOLOGY 49 








Practical Aspects of 
Office Neuro-Ophthalmology 


sponsored by The Pennsylvania State University 
College of Medicine » Division of Ophthalmology 


MAY 15, 1981 
Location: 
The Milton S. Hershey Medical Center 
Hershey, Pennsylvania 


Guest Faculty: 
H. Stanley Thompson, MD, University of lowa 
Joel Sacks, MD, University of Cincinnati 


The Pennsylvania State University College of 


Barton Hodes, MD 
Joel Weinstein, MD 
Joseph Sassani, MD 


Curriculum includes: 
Ocular signs and symptoms of cerebrovascular 
disease—diagnosis and management; Differential 
diagnosis of the swollen disk; Visual field screening; 

Neuro-ophthalmologic diagnosis in children. 


For further information, contact: 
Department 4004 + Continuing Education 
The Milton S. Hershey Medical Center 
Hershey, PA 17033 + (717) 534-6031 


Amencas D 


Medicine + Division of Ophthalmology Faculty: 


7 hours Category | Credit + Registration Fee: $95.00 


BI Wills Eye Hospital 


announces 
the Annual Glaucoma Course 


Lasers and Visual Fields 
or “What’s Really New 
in Glaucoma” 


Franklin Plaza Hotel 
Philadelphia, PA 


May 29-30, 1981 


An AMA-CME 12 Hour 
Category | Accredited Course 
Faculty 
Mansour F. Armaly, M.D. Robert H. Ritch, M.D. 
Hugh Beckman, M.D. Peter |. Savino, M.D. 
Franz Fankhauser, M.D. Norman J. Schatz, M.D. 
Terry Fuller, M.D. Louis W. Schwartz, M.D. 
Douglas E. Gaasterland, M.D. George L. Spaeth, M.D. 
Harry A. Quigley, M.D. David M. Worthen, M.D. 
Program Chairman: 
Kenneth W. Benjamin, M.D. 
Registration and Information 
Ms. Lucia M. Manes 
Department of CME 
Wills Eye Hospital 
9th & Walnut Sts., Phila., PA 19107 
(215) 928-3258 


INTRAOCULAR 
LENSES 


Manufar turers:Ot Ma 
intraocular lenses s 

For further informator 

( atalogue please i ontact 


manutacturing laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815 6 


Telex: (FSI Brighton) 87323 
Commence message RAYNEROPT 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 


The Oldest Name in Scleral Buckling 
Components is Brand New! 


a= > 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity and innovation which has produced 
the stancard, wider-diameter Anatomical 
Tire™; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge”, an implant developed C] Please send me the new IMEX catalog of 
to address the problems of the “fisnhmouth” scleral buckling components. 


phenomenon. Name 


IMEX. The newest name in scleral buckling lala 
components from the oldest, most respec- CA ee State ——— 
ted manufacturer of scleral implants. elena. —_____.._..... £9 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Ave., Waltham. Massachusetts 02154 
Telephone (617) 894-2200 ¢ Telex 94-0533 AJO 


“IMEX, Anatomical Tire and Wedge are trademarks of Medical 
Instrument Research Associates, Inc 
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you chart co 
vour future. 


A special offer to residents 
entering private practice. 


For many residents in ophthalmology 
—perhaps for you—the arduous years 
of study and training are nearing an 
end. Now the future awaits with a 
practice of your own. 

For a while the climb will still be 
up hill. There will be patients to 
attract; an office to furnish. But the 
rewards of a professional practice are 
closer than ever. 

Marco would like to do its part to 
help you-get started. That's why we're 
offering a free $515 chart projector 
with your initial purchase of a chair 
and stand, slit lamp, keratometer and 
lensmeter from Marco. 

And Marco will go even further 
than that. For those who will also 
need Marco's RT-1 refractor, we'll 
also provide a free chart projector 
mount and slide worth an additional 
$225. 

It's our way of saying congratula- 
tions on the completion of your 
residency and best wishes for a 
successful career in the years ahead. 

To take advantage of this special 
offer, simply contact your local 
Marco distributor. Upon purchase of 
your equipment, send your warranty 
cards and a copy of your invoice 
directly to Marco in Jacksonville, 
Florida. Our offer is good through 
August 31, 1981. 


Come see us. 


Marco participates in many con- 
ventions and meetings throughout 


the year. We invite you to visit our vi A RCO 
display of equipment and will be 
happy to answer your questions. Where Seeing Lh Believing 


1316 San Marco Boulevard/P.O. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida 800/342-9351; Telex: 56209 
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DWills Eye Hospital 
Invites You to Attend 
An Introductory Course on 
Computers in Ophthalmology 


at | 





Ls ae To Be Held at S 
“wills E Hospital, ‘Main Auditorium 
9th and Walnut Streets, Philadelphia, PA 





Featured Speaker 


o ARAN SAFIR, M.D. 
= ouisiana: State University Eye Center 


“New: Orleans, Louisiana 





-pacity to Include 
any A. Donoso, M.D., Ph.D. 
Program Director 
Paul L. Carmichael, M.D. 
Jay L. Federman, M.D. 
Larry E. Magargal, M.D. 
George E. Sanborn, M.D. 
Kurt Simons, Ph.D. 


X This course is designed for the clinical ophthalmologist and is divided into 


Io - “hands-on” laboratory sessions, lectures and discussion periods with access to 
Tooo manufacturers of both large and small computer systems. The course is designed 
-> to aid the participant in choosing the appropriate computer system for their 


needs, No prior computer knowledge is required for this course. 


An AMA-CME 7 Hour (Category 1) Accredited Course 


Who Should Attend? Registration Fee 
Ophthalmologists $100.00 Practicing Ophthalmologists 
Office Managers 50.00 Residents, Fellows & Allied 
Office Personnel Health Personnel (with letter 


from program chairman) 


Registration and Information 


Ms. Lucia M. Manes 
Department of Continuing Medical Education 
Wills Eye Hospital 
9th and Walnut Streets, Philadelphia, Pennsylvania 19107 
(215) 928-3258 





The Eye of Horus 


The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, Fs TdR,FsT), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2" deoxyuridine 


VIROPTI¢ 


aqueous soluuon with acetic acid and sodium acetate (buffers), sodium 


sterile opththalmic solution contains 1% trifluridine in an 


chloride, and thimerosal 0.001% (added as a preservative) 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus 
types | and 2 and vacciniavirus. Some strains of Adenovirus are als 


inhibite d n vitro 


Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal inte grity or stromal o1 
uveal inflammation may enhance the penetrauon of trifluridine into the 
aqueous humor. Unlike the results of ocular penetrauon of trifluridine i 
utro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra 


uons within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Ti ifluridine Ophthal 
mic Soluuon, 1% is indicated for the treatment of primary keratocon 
junctuvius and recurrent epithelial keratitis due to Herpes simplex virus 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred, In a smaller number of pauents found to be resistant to topical 
vidarabine, VIROPTIC was also effective 


[he clinical efficacy of VIROPTI¢ 


and uveitis due to Herpes simplex or ophthalmic infections caused by 


in the treatment of stromal keratitis 


vaccimiavirus and Adenovirus has not been established by well controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 


kerauus by well-controlled clinical trials VIROPTIC is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 


trophic lesions 


During controlled multicenter clinical trials. 92 of 97 (95%) patients (78 of 


8l with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC th rapy as evidenced by « omplete corneal re epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 


(/9%) pauents (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 


responded to idoxuridin therapy [he mean time to corneal re 


epithelialization for dendritic ulcers (6 davs) and geographic ulcers (7 
days) was similar for both tl erapies. In other clinical studies, VIROP TIC 
was evaluated in the treatment of Her pes simplex virus keratitis in patients 
who were unresponsive or intolerant to the topical administration of 
VIROPTIC was effective in 138 of 150 (999%) 


patients (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 


idoxuridine or vidarabine 


evidenced by corneal re-epithelialization. The mean time to corneal re 

epithelialization was 6 days for patients with dendritic ulcers and 12 days 

for patients with geographic ulcers 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 

Solution, 1%, is contraindicated for patients who develop hypersensitivity 

reactions or chemical intolerance to trifluridine 

WARNINGS: [he recommended dosage and frequency of administra 

uon should not be exceeded (see Dosage and Administration) 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine ¢ Yphthalmic Solution, 1% should 
be pres¢ ribed only ton pauents who have a clinical diagnosis ot her pet 
keratitis 
VIROPTIC may cause mild local irritation of the conjuncuva and 
cornea when instilled but these effects are usually transient 
Although documented in vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROP TIC, the possibil- 


ity exists of viral resistance development 


or 





For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 





VIROPTIC 


Wiflunaine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded* 
During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 


0 days Sdays after VIROPTIC therapy 


è Less frequent applications 
e No middle of the night dosage 


e None of the blurring and inconvenience 


of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 


re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may Cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents ts 
being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potenual risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (< 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


SR The First Antiviral Product From Burroughs Wellcome Co. 


Welicome Research Triangle Park North Carolina 27709 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8° C (36° to 46° F). 


...STORZ 
OFFERS YOU: 


@ A choice of two 
temperatures for 


your specific cauteri- 


zation needs 


@®A choice of de- 
pendability 


@ The only dispenser 
box with easy access 


to cauteries 


E-0921 H 
@ A choice of increased 


High “SURE-TEMP $ 
Cautery . sige sensitivity and control 
— with the only serrated 
activating button 


For more information, 

E-0921 L See your Storz 
Low “SURE-TEMP” 

Cautery contact Storz Instrument Co. 

Depr. E 


representative or 


eT er" eAUERIES 


“Consistent Craftsmanship Since 1893” 
Storzstorz 


OR? 1979 ae 
© STORZ 1979 INSTRUMENT COMPANY 
5t. Louis, MO 63122 + Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5054 


SPA-173 


3365 Tree Court Ind. Bivd.. 





- Simplest biometric procedure available. 
Quick applanation of patient. 
e Freeze and store A-scan image. 


- Easily measure, diagnose and photograph 
at your convenience. 


Sonometrics- Being The Leader Is A Never Ending Commitment! 
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FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. Hershey 
Medical Center invites applications for full 
time faculty positions in Ophthalmology at 
the Assistant Professor level. Candidates 
should have one or more years of fellow- 
ship training in cornea/external disease 
or vitreo-retinal disorders and surgery. 

Inquiries, along with a current curriculum 
vitae and bibliography should be sent to: 


Barton L. Hodes, M.D. 

Professor and Chief 

Division of Ophthalmology 
Pennsylvania State University 
Medical Schoo! 

Milton S. Hershey Medical Center 
Hershey, PA 17033 


The Pennsylvania State University is an 
equal opportunity employer. Application 
deadline is June 30, 1981. 
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CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhnoff,. M D 
Falls Church. Virgima 


Just maicn the mosaic seen with the 
smallest (flare} beam of the stit lamp 
with the sumilar mosaic on the MOSAIC 
MATCHER 


>» So simple. fast. inexpensive—use il 
routinely for implant. cataract. and 
cornea! cases 


* Buy no reticie. attachments, spec- 
ular Microscope. camera. or film 


_ # No reticie to confuse the view during 
‘his and other examinations 


_ © No sit lamp modification or instal- 
lation in the eyeprece 


n Use with the following sit lamps 
_ Zess 12 5x eyepiece, Haag-Streit 25x 
. eyepiece, Bausch & Lamb 15x eyepiece 


me Specify your sit larap manufacturer 





Send $20 check for complete instructions for 


viewing the mosaic and laminated char to 


Bio-Surgical Supply 
200 Little Fals St 
Falis Church, Va. 22046 


Price includes postage, handing, & tax 





Using lights and audible, non-verbal 
signals, our “Quiet Communicator” en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
panels are installed easily and inexpen- 
sively, and your Call System will be 


Systems starting from $650 








custom designed io meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatranics’ Call 
System. Call or write today. 


... Making your medical life easier. 


diversatronics in. | 


456 Parkway, Broomall, PA 19008 (215) 356-3995 
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The oldest continuous 
implantation course 
in the United States. 


One-thousand and sixty-seven 
opthalmologist trained 
since 1974 


DIRECTORS 
Donald E. Dickerson, M.D. 


Sa nia Kanne ih]. Holfor MD. 
a 
Mo nic q a R Life Surgery 


Video Observation of All 


“3 
Hospital i 
Pre- and Post-Operative Care 
Complications 


n 
Me ical IOL Power Calculations 
Endothelial Counts 
Practice Animal Lab 
en er Retinal and Corneal Care 


with Intracular Lenses 


Intraocular Lens ison: 
Implantation a ONT 


Kenneth J Hoffer, M.D. 
Cour ce John E. Gilmore, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Jay Gross, M.D. 
C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
All Lens Styles Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 
. Clifford Terry, M.D. 
Intracapsular Techniques Murry K. Weber, M.D. 


i GUEST LECTURERS 
Extracapsular Techniques John J. Alpar, M.D. 


Henry M. Clayman, M.D. 
Conventional Expression A 6 Onis, D 
Malcolm A. McCannel, M.D. 
Phacoemulsification Stephen A. Obstbaum, M.D. 
; C. William Simcoe, M.D. 
(Cavitron approved) 





| Course Dates Fee: $750 
| 1981 Residents: Half Fee Lunch and amenities included 
| 


oJ 456 Cancellation: $250 non-refundable service charge 
l RTA Approved for 9 units each day continuing medical education 
, O Sept. 10, 11, 12 credit CMA AND AM Category I 


| O Dec. 3, 4, 5 Name con — Phone_ a 
Address___—— = i = E a 














City a áa = State —————— Zip 


Make check payable to Santa Monica Hospital Medical Center 
and mail to Ruth Thompson Creatura 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 (213) 451-1511, Ext. 2148 


— 
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The World's *4 
Clinically Proven 
Autorefractor. 


TRAGAR SS To eA 


+4 ~ ae T 


iA at aa = a ae 


linically Proven For The 

Results You Want. 
The Dioptron Ultima is backed b 
more than seven years clinical 
experience and used by over 2,00 
doctors. The results have increas 
both doctor and patient confi- 
dence. The Dioptron makes objeq 
tive refraction of both routine 
and pathologic patients easier an 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features one 
button, one-result performance, 
completely automatic from start ti 
finish. 


Designed For The 
Demanding Practice. 

The Dioptron Ultima Diagnostic 
Eye Computer was designed to 
meet the needs of the most 
demanding practice with features 
such as the exclusive PathAlert™ 
System—an early warning syste 
that may identify possible 
pathology. 


The Benefits Of The Highest 
Quality Autorefraction 
System. 

The Dioptron Ultima’s unsurpasse 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No other autore- 
fractor—objective or subjective— 
provides you with better results 
than the Dioptron—and we have 
the clinical data to prove it. 


How to Obtain Dioptron’s 
Benefits. 

For more information about 

how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy of 
the Dioptron Ultima call Coherent 
toll-free at 800/227-1914. In Cali- 
fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division. 3270 
West Bayshore Road, Box 10122, 
Palo Alto, CA 94303. 


®© COHERENT 
MEDICAL DIVISION 
Applying Advanced Technology To Medicine 


T POMAR a Se N Se 































The Perfect Assistant 
for your Vitrectomy Instrument 


Keeler Motorized Microscissors 


® Infinite speed control 0-700 cuts per minute 


© Completely self contained unit - 
no assembly required 


® 90° and 45° angled scissors available 
® Rechargeable battery powered footpedal 


The Keeler Motorized Microscissors represent a 
marked advance in surgical instrumentation. The self 
contained battery powered footpedal allows the sur- 
geon independent control of the scissors. 


No extraneous movement will occur while performing 
intricate cutting procedures as the cutting power is 
activated by motorization not by hand motion. By 
depressing the footpedal, the surgeon can slowly and 
smoothly accelerate the cutting speed of the cutting 
blade while maintaining the maximum amount of 
torque necessary to cut dense and fibrotic tissue. 
Blade movement need never exceed the surgeon’s 
visual contact and release of the footpedal instantly 
stops the scissors action. 





KC (Keeler 


..with the future in sight 


Hospital 
City/State/Zip 

O Please have a representative call. 

O Please send further information on the Keeler Motorized Microscissors. 
O Please send literature on other Keeler Instruments and Professional Equipment. 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia e New York © Boston © Los Angeles * Chicago + Houston « Atlanta + Cleveland * San Francisco 
Call toll free 800-523-5620 (in PA call 215-353-4350) © All products serviced in Broomall, PA 


INTERNATIONAL SALES &MARKETING 
Clewer Hill Road, Windsor Berks SL44AA England. Tel:07535 57177 Telex:847565 


In performing its precision cutting task, the proximal 
blade reciprocates and crosses the cutting surface of 
the stationary distal blade. Since the distal end is 
stable, a tissue layer can be cut away even against a 
second layer, without cutting the second layer. An 
infusion sleeve can be placed over the scissors if 
required. 


For complete details on the Keeler Motorized 
Microscissors, please fill in the coupon below, or 
call toll free 800-523-5620. 





o Semi-Anmal Cadater Courses 
p $ of the 

€ : Nem Pork Medical College 

wi Westchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE— May 13-16, 1981 
(40 HRS. CME & CAT I) 





FACULTY ~ SUBJECTS: 
M. Albom, M.D. J Hagedoorn, Ph.D Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D. L. Herman, Ph.D. bital Reconstruction, Entropion, Ectropion, Orbital 
+ (eeey ras > eat fee Fractures, Orbital Tumors and Chemosurgery 
H. Gould, M.D. E. Wiggs, M.D. SPECIAL FEATURES: 
M. Guibor, C.O. D. Wolfley, M.D. e Live Surgical Demonstration Video 
P Guibor. M.D. and others. e Video Tape Surgery and Cadaver Dissections 

Í ee i i , e Film and Lectures 
Clip coupon and mail with registration fee to: * PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue e Course Outlines, Manuscripts, Materials 
New York, N.Y. 10021 (212) 734-1010 * Sutures &Needles 


+ Scheduled Transportation Motel to Medical Center 
(15 min.) 
¢ Banquet & Daily Luncheons included 


May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


Name 
Address FUTURE MEETINGS 


City 


June 4-6, 1981 
State Boston Lacrimal Course 
Salt Lake City, Utah 


Telephone ( ) 


Specialty: Ophth—ENT—Plastic—Derm 


Make check payable: The Oculoplastic Foundation, Inc 





November 11-14, 1981 
(circle one) Oculoplastic Surgical Dissection Course 
New York, New York 


OCULOPLASTIC COURSE 


The University of Minnesota Department of Ophthalmology 
Presents 
EXTRACAPSULAR CATARACT EXTRACTION 
and 
POSTERIOR AND ANTERIOR CHAMBER LENS WORKSHOP 
July 16-18, 1981 Minneapolis, Minnesota 


Course Director: Richard L. Lindstrom, M.D. 
Faculty: Azis Anis, M.D., Donald J. Doughman, M.D., Wm. S. Harris, M.D. 
Larry Lieske, M.D., Malcolm McCannel, M.D., Guy Knolle, M.D. 


University of Minnesota Department of Ophthalmology 
Faculty: Wm. Knobloch, M.D., Jon Pederson, M.D. 
Herbert Cantrill, M.D., Robert Ramsay, M.D. 


Course Content 


Phacoemulsification and Planned Extracapsular Cataract Extraction Techniques, Intensive Personal Laboratory Instruction 
with Cavitron 8000A and Mcintyre-Pearce | & A Needles 
Lens Implantation Techniques for Anis, Harris, Shearing, and Sinsky Style Posterior Chamber IOLs, and Kelman and 
Lieske Style Anterior Chamber IOLs 
Departnent of Ophthalmology Staff Physicians will Augment Lecture Series on Pre and Post Operative Care, A-Scan, 
Specular Microscopy, and Prevention and Management of Complications 
Complications Seminar 
Registration 
Tuition: $400 Lecture and Lab; $250 Lecture Only 
Laboratory Participation Limited 
20 Hours CME 


For Registration and further information contact: 
Chrissy Lindstrom or Judy Lange 
University of Minnesota, Department of Ophthalmology 
9-240 Health Sciences, Unit C, Box 493 Mayo Memorial Bidg. 
516 Delaware St. S.E., Minneapolis, MN 55455 (612) 376-9195 


This is an artist’s rendition of the 
blue field entoptic phenomenon, the 
perception of one’s own leukocytes 
(flying corpuscles ) flowing in the 
perifoveal capillaries. 


This phenomenon— now easily 
achieved with the newly developed 
Blue Field Entoptoscope™ —is a test 
which predicts post-operative visual 
acuity in patients with media opacities 
such as cataracts, traumatic hyphemia 
and vitreous hemorrhage. And it does 
so with remarkable accuracy. 


But the Blue Field Entoptoscope also 
provides ophthalmologists with a new 
modality for the diagnosis of macular 
degeneration, diabetic maculopathy, 
central serous retinopathy, vascular 
occlusions and glaucoma. 


Compact, portable (just 4.9 lbs.) and 
non-invasive, the Blue Field Entopto- 
scope has a clinically superior 
predictive value compared with the 2- 
light discrimination, color perception, 
and Purkinje vascular entoptic 
phenomenon tests.' While all four 
tests proved equally adept at identi- 


INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


WALTHAM MASSACHUSETTS MADE IN USA 


_— 


fying patients with good post-oper- 
ative visual acuity, the Blue Field 
Entoptoscope was shown to be 53% 
more efficient at identifying those 
patients whose post-operative visual 
acuity would be 20/50 or worse.’ 


! Sinclar, S., Riva, E., Loebl, M.: Blue field 
entoptic phenomenon in cataract patients. 
Archives of Ophthalmology 97: 1092, 
1979, 


The Blue Field Entoptoscope: it could give you new insight 


into sight. 


O I'd like to know more about the Blue Field Entoptoscope. 


Name 


Title 


City 
State 


Phone 


| 
| 
| 
| 
| 
| 
| 
| Address 
| 
| 
| 
| 
| 
| 


Zip 




















MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue. Waltham. Massachusetts 02154 
Telephone (617) 894-2200 - Telex 94-0533 
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IN THE TREATMENT OF OCULAR INFECTIONS... 





TOUGH 


IS NOT 
ENOUGH. 


BLEPH*10 IS ALSO SOFT ON YOUR PATIENTS’ EYES. 
(sulfacetamide sodium) 

The antibacterial formulation of Bleph-10 The Liquifilm® (polyvinyl alcohol 1.4%) 
exerts a powerful therapeutic effect against vehicle of Bleph-10 softens the sting that 
a wide range of both gram-positive and occurs with most sulfa solutions. Liquifilm 
gram-negative pathogens in the treatment soothes irritated ocular tissues, reduces 
of conjunctivitis, corneal ulcer and other corneal drying and drug washout. Longer 
infections caused by sulfa-susceptible drug contact means greater opportunity 
organisms. for therapeutic activity. 


È Bleph-10 


ey (sulfacetamide sodium) 


TOUGH ON INFECTION, SOFT ON THE EYE. 


BLEPH®-10 (sulfacetamide sodium ) Liquifilm® sterile ophthalmic solution — CONTAINS: sulfacetamide sodium 10.0%, Liquifilm (polyvinyl alcohol)... 1.4% 

with thimerosal (0.005% ). INDICATIONS: For the treatment of ci mjunctivitis, corneal ulcer and other superficial ocular infections from susceptible micro 
organisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are incompatible with ee preparations 

(2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are inactivated by the aminobenzoic acid present 
in purulent exudates 


AJIĘRGAN Pharmaceuticals, Inc., Irvine, CA 92713 
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ELECTRON MICROSCOPIC FEATURES OF EXPERIMENTAL 
CHOROIDAL NEOVASCULARIZATION 


D, B. ARCHER, F.R.C.S., AND T. A. GARDINER, F.R.C.S. 
Belfast, Northern Ireland 


We produced choroidal neovascularization in the rhesus monkey by 
diminishing the blood supply to the inner retina and producing defects 


in Bruch’s membrane by photocoagulation. The neovascular fronds 
3 which developed either infiltrated the subretinal space or proliferated 
through necrotic and gliotic retina into the vitreous cavity. Sequential 


electron microscopic sections of neovascular fronds in the subretinal 
space demonstrated that the advancing capillary sprouts were com- 
posed of primitive endothelial tubes surrounded by pericytes and 
enmeshed in a loose basement-membrane-like substance. More mature 
capillaries downstream to the growing front resembled normal chorio- 
capillaris and displayed endothelial fenestrations and endothelial- 
pericyte membranous contacts. Large neovascular fronds developed 
major feeding vessels that closely resembled normal small choroidal 
arteries and veins. Retinal pigment epithelial cells in various guises 
were in constant association with proliferating neovascular networks. 


© Choroidal neovascularization has been 
_. produced in rhesus monkeys by diminish- 
ing the blood supply to the inner retina 
and simultaneously producing defects in 
Bruch’s membrane by intense photocoag- 
ulation. Fourteen of 46 eyes so treated 
developed neovascular fronds identified 
by fluorescein angiography and light mi- 
croscopy. The new choroidal vessels in- 
vaded the retina through defects in 
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Bruch’s membrane at the sites of photo- 
coagulation marks. In nine eyes the new 
choroidal vessels infiltrated the subreti- 
nal space for various distances from their 
point of entrance; some developed major 
feeding vessels. In five eyes the new 
vessels passed directly through necrotic 
and attenuated retina at photocoagulation 
scars to invade the vitreous cavity and 
ramify in the preretinal region. The 
general morphologic, light microscopic, 
and fluorescein angiographic features of 
these new choroidal vessels have been 
described in another article.' In this 
study we describe the electron micro- 
scopic features of the new choroidal ves- 
sels and present a hypothesis as to their 
mode of propagation. 
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Fig. 1 (Archer and Gardiner). Feeding artery (A) and vein (V) service a network of new choroidal capillaries 
in the subretinal space. Endothelial cell nuclei bulge into the lumen. A well-developed muscularis is present 
in the artery. Transversely sectioned collagen bundles (C) and fibroblasts (f) are present in the adventitia 
(x 2.000). 


MATERIAL AND METHODS 


The techniques used for identification, 
preservation, and orientation of the neo- 
vascular networks have been described in 
our previous report.’ 


RESULTS 


Subretinal Neovascularization—Ma- 
JOR NEW CHOROIDAL ARTERIES AND VEINS 


SUBSERVING NEOVASCULAR FRONDS— 
Fronds of choroidal neovascularization 


that had been present for some time 
and had infiltrated the subretinal space 
for a considerable distance were ser- 
viced by well-defined feeding arteries and 
draining venules which closely resem- 
bled small choroidal arteries and veins 
(Fig. 1). 

Both afferent and efferent vessels had lu- 
minal diameters between 40 and 60 pw, and 
frequently possessed a common adven- 
titia composed of longitudinal collagen 
bundles interspersed with concentrically 
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Fig. 2 (Archer and Gardiner). Outer retina and choriocapillaris (C) show invasion of subretinal space by new 
choroidal capillary (NC). There is reduplication of the retinal pigment epithelium (RPE) and formation of a 
retinal pigment epithelial membrane (PEM) adjacent to the new vessel (3,000). 


orientated fibroblasts. The peripheral 
adventitia merged with the residual gli- 
al tissue of the nearby atrophic retina. 
The arteries were lined with a continu- 
ous layer of low endothelial cells whose 
nuclei characteristically protruded into 
the lumen. These cells were usually 
joined by adhering junctions, although 
focal regions of membrane occlusion were 
occasionally identified. The luminal plas- 


ma membranes showed scattered micro- 
villous projections and a moderate de- 
gree of pinocytotic activity. At junctional 
complexes the area of contact between 
contiguous cells was increased by luminal 
cytoplasmic folds. Much of the endotheli- 
al cytoplasm was occupied by large bun- 
dles of intermediate filaments, 9 to 11 nm 
in diameter. Weibel-Palade bodies were 
a common component of the endothelial 
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Fig. 3 (Archer and Gardiner). Endothelial fenestrae (f) in established new choroidal 


capillary. A pericyte process (P) demonstrates a prominent subplasmalemmal densification 


(upper arrow) (X40,000). 


cells although their distribution was 
patchy. A fine basal lamina separated the 
endothelium from the media, which in 
the arteries were composed of three to 
four layers of well-differentiated smooth 
muscle cells. 

Weibel-Palade bodies appeared to be 
more numerous in new choroidal veins 
than in arteries although we undertook 
no stereologic quantification. The endo- 
thelial cells in efferent veins were flatter, 
overlapped more, and showed fewer cy- 
toplasmic filaments than those of fellow 
arteries. The media consisted of a discon- 
tinuous layer of pericytes around the 


endothelium. All major vessels examined 
were patent and perfused with blood. 
ESTABLISHED CAPILLARIES—As_ the 
growing front of the neovascular complex 
was approached, the larger arteries and 
veins gave rise to well-constructed capil- 
laries perfused with a plasma-like sub- 
stance or red blood cells. These vessels 
closely resembled normal choriocapillaris 
and had a continuous endothelial layer, a 
scanty basement membrane, and attend- 
ant pericytes (Fig. 2). Many endothelial 
cells demonstrated characteristic fenes- 
trations, 50 to 60 nm in diameter and 
closed by a diaphragm (Fig. 3). The 
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Fig. 4 (Ancher and Gardiner). Nonfenestrated segment of established new choroidal capillary shows a 
well-developed basal lamina (bl). Weibel-Palade bodies (arrow) and a multitubular lattice (tl) are present in the 
endothelium. Pericyte cell processes (p) are ensheathed by basal lamina (x 20,000). 


endothelial nuclei were large and the 
chromatin existed mainly in the form of 
heterochromatin. Cytoplasmic ribosomes 
were present as free or polyribosomes 
and were largely unattached to the endo- 
plasmic reticulum, a few scattered foci of 
which could be seen throughout the cell. 
Mitochondria were small and the Golgi 
apparatus unremarkable. Unusual multi- 
tubular lattices were occasionally identi- 


fied and Weibel-Palade bodies were pres- 
ent in limited numbers (Fig. 4). 

The nature of endothelial cell contacts 
was difficult to determine because of the 
convoluted nature of these vessels, al- 
though occasional fortuitous profiles 
demonstrated adhering junctions. 

Pericytes in the neighborhood of estab- 
lished capillaries were loosely apposed to 
the endothelial cells and separated from 
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Fig. 5 (Archer and Gardiner). Primitive new choroidal capillary shows bulky nonfenestrated endothelial cell 
and numerous large pericytes (p). Whorls of basal lamina surround the vessel (bl) (x 8,000). 


them by basement membrane. Cytoplas- 
mic organelles were largely concentrated 
in the perinuclear region, the cell pro- 
cesses being predominantly occupied by 
fine cytoplasmic filaments (4 to 7 nm). 
Pinocytosis was infrequent in the peri- 
cytes, although fibrillar densifications of 
the type present in smooth muscle were 
typically present beneath the plasma 
membranes (Fig. 3). Endothelial pinocy- 
tosis was at a low level in these vessels 


and almost absent in regions where fenes- 
trae occurred. Both endothelial cells and 
pericytes were enveloped by a fine regu- 
lar basement membrane (60 to 100 nm) 
(Fig. 4). Many of these established capil- 
laries were encased within a loose mesh 
of fine collagen-like fibrils. The origin of 
these fibrils was uncertain as fibroblasts 
were only sparsely distributed in these 
regions. 

PRIMITIVE CHOROIDAL CAPILLARIES— 
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Fig. 6 (Archer and Gardiner). Higher-power view of primitive new vessel shown in Figure 5. Basal lamina 
(bl) ensheathes endothelial capillary and pericytes except at points of contact (arrows). Pericytes (P) show 
subplasmalemmal densifications (arrows) and secretory granules (sg) (x 20,000). 


These new capillaries were located near 
the advancing or peripheral margins of 
the neovascular fronds. They were char- 
acterized by bulky endothelial cells, and 
were rich in cytoplasmic organelles and 
closely ensheathed by many large peri- 
cytes showing a similar endowment of 


cellular inclusions (Figs. 5 and 6). The 
endothelial cell nuclei displayed promi- 
nent nucleoli, a high proportion of eu- 
chromatin, and deep invaginations of the 
nuclear envelope. A significant propor- 
tion of the cell cytoplasm was occupied by 
cisternae of the granular endoplasmic 
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Fig. 7 (Archer and Gardiner). Primitive new capillary encompassed by large pericyte (P). Basal pseudopodia 
(arrows) of endothelial cell penetrate basal lamina to contact pericyte. Fine collagen-like fibrils (C) are present 


in the extravascular space (X 12,000). 


reticulum and there was an associated 
increase in the size and activity of the 
Golgi apparatus. 

Multitubular lattices were numerous 
and appeared larger and less regular in 
outline than those in established capillar- 
ies. The apical plasma membrane showed 
an increase in the number of pinocytotic 
vesicles, and in some cells formed large 
microvillous processes. The basal cell 
surface often extruded small pseudopodia 


which became intimately apposed to the 
plasma membrane of a nearby or encom- 
passing pericyte. Although close mem- 
brane contact and discontinuity of the 
basal lamina were obvious in such re- 
gions, any traditional type of junctional 
complex was impossible to identify 
(Figs. 7 and 8). Junctions between endo- 
thelial cells appeared to be of the zonulae 
adherens type, although definition was 
often poor. Endothelial fenestrae were 
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Fig. 8 (Archer and Gardiner). Higher-power view of primitive new capillary shown in Figure 7 shows zone 
of contact between pericyte (P) and basal pseudopodium of endothelial cell (E). The basal lamina (bl) is 


rounded off in this region (* $0,000). 


infrequent and usually solitary in these 
more primitive capillaries. The pericytes 
displayed a highly developed granular 
endoplasmic reticulum, many large mito- 
chondria, and extensive arrays of fine fila- 
ments (4 to 7 nm), which were especially 
numerous in the more peripheral regions 
of the cells (Fig. 9). Such filaments were 
not a feature of endothelial cells. The 


pericytes also contained homogeneous 
membrane-bound granules of moderate 
electron density (Fig. 9). These bodies 
were round or oval (160 to 300 nm), had a 
faint microscopic halo, and were more 
numerous in cells at the distal region of 
the neovascular frond. We observed 
them in locations that suggested they 
originated in the Golgi apparatus, but, 
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Fig. 9 (Archer and Gardiner). Primitive new choroidal capillary shows fine fibrils (f) and secretory granules 


(SG) in pericyte (P). L, Lumen of vessel (x 40,000). 


because the majority of such sites were 
on the outer periphery of the organelle, it 
was impossible to establish a definite 
relationship. 

Occasional sections of these granules 
demonstrated fusion of the limiting mem- 
brane of the granule with the plasma 
membrane of the pericyte, confirming 
the extracellular destination of its prod- 
uct (Fig. 10). 


CAPILLARY VASCULAR SPROUTS: AD- 
VANCING CELLS—Vascular sprouts are the 
terminal vessels of the neovascular com- 
plex characterized by a slit-like lumen 
and unusual ultrastructural characteris- 
tics exhibited by both endothelial and 
pericyte components (Figs. 11 to 13). 

The endothelial cells of these sprouts 
had more rounded profiles than those in 
vessels with established lumina. A high 





Fig. 10 (Archer and Gardiner). Pericyte (p) in advancing sprout of new choroidal vessel. 
A secretory granule (sg) is present and its limiting membrane has fused with the plasma 
membrane of the pericyte (arrows) (X35,000). Inset, Secretory granule (X 70,000). 
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Fig. 11 (Archer and Gardiner). Longitudinal section through capillary sprout just proximal to growing front. 
The lumen (L) becomes slit-like as the end region of the vessel is approached. Pericyte nuclei (p) appear more 
flattened than those of endothelial cells (E) (x 5,000). 
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Fig. 12 (Archer and Gardiner). Oblique section through capillary sprout shows 
euchromatic nuclei with nucleoli in both endothelial cell (E) and pericyte (P). A lumen (L) 
can be identified and an isolated endothelial cell process (ep) is present. The vascular cells 
are surrounded by a flocculent basal lamina (8,000). 


proportion of the endothelial cytoplasm 
was occupied by cisternae of the granular 
endoplasmic reticulum, which were dis- 
tended by a fine granular proteinaceous 
material (Fig. 13). Multitubular lattices 


were very large and numerous (Fig. 14). 
Small Weibel-Palade bodies were also 
observed, although their disposition 
within the cells gave no indication of 
their eventual destination or function. 
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Fig. 13 (Archer and Gardiner). Capillary sprout shows grossly attenuated lumen (L). Endothelial cell 
cytoplasm (E) shows dilated cisternae of granular endoplasmic reticulum (ger) with many closely applied 
mitochondria. An adjacent pericyte (P) contains several large mitochondria, fine fibrils (F), and a number of 
secretory granules (arrows). A basal lamina (bl) is forming about the capillary sprout ( x 20,000). 


Endothelial cell junctions were tenu- 
ous and ill-defined, and areas of cytoplas- 
mic discontinuity were common. We 
identified occasional red blood cells in 
the subretinal space immediately proxi- 
mal to a group of budding capillaries, 
suggesting that diapedesis may have oc- 
curred at these incompetent and discon- 
tinuous end regions (Fig. 15). 

Serial sections disclosed that the lead- 
ing cells of the growing sprouts resem- 


bled large polygonal pericytes (Fig. 16). 
The irregularly shaped nuclei of these 
cells displayed a high proportion of eu- 
chromatin and large nucleoli; however, 
the predominant feature was the exagger- 
ated development of the granular endo- 
plasmic reticulum (Figs. 16 and 16). 
Dilated cisternae of the granular endo- 
plasmic reticulum enclosed a fine granu- 
lar material and occupied much of the cell 
cytoplasm. The mitochondria were larger 
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Fig. 14 (Archer and Gardiner). Multitubular lattice in endothelial cell process. Coated vesicles (V) are 
present at the plasma membrane of an adjacent pericyte (P) (50,000). 


and more numerous here than in any 
other cells of the neovascular complex. 
The pericyte secretory granules showed 
an uneven distribution but were always 
present (Fig. 17). 

Capillary sprouts were invested with 
delicate basal laminal envelopes which 
appeared to condense from a diffuse 
cloud of basement-membrane-like mate- 
rial which enshrouded these developing 
vessels (Fig. 16). 

Beyond the advancing frond, the gli- 
otic retina contained macrophages, red 
blood cells, and degenerated outer recep- 


tors. Fibroblasts and collagen were not 
prominent in this region although retinal 
pigment epithelial cells were present, 
mostly as membranes or occasionally as 
giant cells. 

Choroidovitreal vessels VASCULAR 
OUTGROWTHS AT PHOTOCOAGULATION 
siItEs—The choroidovitreal vascular out- 
growths at photocoagulation sites were 
largely composed of irregularly inter- 
twining vessels measuring 8 to 15 uw. 
Most capillaries had continuous endothe- 
lial linings; the individual cells were 
secured largely by adhering zonules 
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Fig. 15 (Archer and Gardiner). Distal region of capillary sprout shows a possible site of 
red blood cell diapedesis. A red blood cell (R) is partially surrounded by a discontinuous 
endothelial cell (E). The cytoplasm of an adjacent pericyte is filled by dilated cisternae of 
the granular endoplasmic reticulum and many mitochondria. An endothelial cell process 
(ep) containing a nuclear profile is also present (X 10,000). 


(Fig. 18). Plasma membranes demon- 
strated foci of intimate apposition with 
adjacent pericytes. The endothelial cyto- 
plasm was unremarkable, although there 
was a high complement of intermediate 
filaments (9 to 10 nm) which ramified as 
large bundles throughout the cytoplasm 
(Fig. 18). Many Weibel-Palade bodies 
were present in addition to occasional 
multitubular lattices of the type found 
in subretinal neovascular fronds. In cer- 
tain regions these lattices were clearly 


continuous with the smooth endoplasmic 
reticulum. Pericytes and their processes 
ensheathed the endothelial cells and 
were themselves surrounded by fibro- 
cyte-like cells within a collagen matrix. 
Pigmented cells, probably of choroidal 
origin, occurred in large numbers at the 
sites of vasoproliferation. 

Capillaries within the vitreous cavity 
showed a range of changes; some of these 
were interpreted as degenerative or re- 
gressive. Large areas of endothelial cyto- 
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Fig. 16 (Archer and Gardiner). Advancing cells of capillary sprout show a large active pericyte (P). 
Numerous large mitochondria (m) and dilated cisternae of granular endoplasmic reticulum (ger) are present. 
Several dictyosomes of the Golgi apparatus (g) and a large bundle of fine fibrils (f) are also present. These cells 
are ensheathed by multiple layers of flocculent basal lamina material (x 12,000). 





plasm appeared to have undergone auto- could be discerned within the autophagic 
phagic degeneration, whereas adjacent regions (Fig. 19). 

regions within the same cells remained Vessels having the structural features of 
healthy. These cells showed unusually small and precapillary arterioles were 
high concentrations of Weibel-Palade also identified near photocoagulation 
bodies, many intact profiles of which sites. The arterial endothelium demon- 
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Fig. 17 (Archer and Gardiner). Pericyte shown in Figure 16. A secretory granule (sg) lies close to the Golgi 
zone. 


strated essentially the same features as 
the capillaries, although they had even 
more prominent endothelial filaments. 
Only a single coat of smooth muscle cells 
was present, although many of these cells 
overlapped. Junctional zones between 
smooth muscle and endothelial cells were 
common. 

TRUNK VITREOUS VESSELS—Large-cal- 
iber vessels communicating between va- 


soproliferative tissue at adjacent photoco- 
agulation sites were identified in the 
vitreous cavity.! These vessels had large 
luminal diameters (25 to 30 p) and were 
lined by many bulky endothelial cells that 
appeared to be orientated along the long 
axis of the vessel (Fig. 20). 

The endothelial cells had large concen- 
trations of intermediate filaments and 
many Weibel-Palade bodies, and were 
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Fig. 18 (Archer and Gardiner). 


joined by adhering junctions. The nuclei 
of the endothelial cells were deeply in- 
vaginated with nuclear chromatin largely 
in the heterochromatic form. The endo- 
thelial layer was surrounded by one or 
two layers of smooth muscle cells that 


contained substantial accumulations of 


glycogen (Fig. 20). There were many 
points of contact between smooth muscle 
cells and the endothelium, although we 
could not define the exact nature of these 
junctions. The intravitreal vessels had 
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Choroidovitreal capillary vessel. The endothelial cells are rich in 
intermediate filaments (f) and are surrounded by several pericyte processes (P) (x20,000). 


ill-defined adventitia composed of fibro- 
blasts, collagen bundles, and condensed 
vitreous fibrils. Cells containing pigment 
were occasionally incarcerated or en- 
trapped within this loosely arranged ad- 
ventitial tissue (Fig. 21). There was no 
evidence of intraluminar fibrin deposi- 
tion or clot formation. 


DISCUSSION 


The choroidal origin of these new ves- 
sels was confirmed by light microscopy 
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Fig. 19 (Archer and Gardiner). Endothelial cell from vessel lying in vitreous, showing 
numerous Weibel-Palade bodies (arrows) and a large autophagic region (A) (X 10,000). 


and fluorescein angiography,’ although it 
was not possible to identify the precise 
points of origin of the new vessels from 
the existing choroidal vasculature as se- 
vere scarring at photocoagulation sites 
obscured their early development. The 
new vessels entered the subretinal space 
and, in some instances, the vitreous 
cavity via Bruch’s membrane and the 
retinal pigment epithelium, through de- 
fects created by intense photocoagulation 


burns. We did not identify the factors 
that stimulated choroidal vasoprolifera- 
tion, although the creation of intraretinal 
spaces and pathways by cellular necrosis 
and retinal detachment after retinal vas- 
cular occlusion favored the development 
of neovascular fronds and determined to 
some extent their morphologic character- 
istics and architecture. ' 

The new choroidal vessels in this ex- 
periment, whether ramifying in the sub- 
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Fig. 20 (Archer and Gardiner). Trunk vitreous vessel connecting sites of photocoagula- 
tion. Many endothelial cell profiles are surrounded by a double layer of smooth muscle 
cells which contain large reserves of glycogen (g) (8,000), 


retinal space or vitreous cavity, had the 
same basic construction and similar angi- 
ographic properties. The choroidovitreal 
vessels, however, were more difficult to 
orientate and examine in sequential sec- 
tion and most of the data concerning 
choroidal vasoproliferation were obtained 
from serial analysis of many subretinal 


networks at varying stages of develop- 
ment. 

The examination of capillary sprouts at 
the leading edges of neovascular fronds 
demonstrated that endothelial cells and 
pericytes were the key vascular compo- 
nents in choroidal angiogenesis. The en- 
dothelial cells at the terminal apices of 
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Fig. 21 (Archer and Gardiner 
matrix (C) and surrounded by pigment cells. 
thrombosed (2,500). 


vascular sprouts were large and bulky and 
displayed unusual cytoplasmic profiles 
dominated by expanded cisternae of the 
rough endoplasmic reticulum. Such cells, 
although atypical, were always discerni- 
ble as vascular endothelia by their rela- 
tionship to the vascular lumen (often a 
rudimentary slit), the presence of a basal 
lamina, and the frequent occurrence of 
Weibel-Palade bodies, that is, organelles 
specific for vascular endothelia, in their 
cytoplasm? (Table). All endothelial cells 
in developing capillaries had definable 


). Choroidovitreal vessel embedded in a collagenous 


The vessel lumen is collapsed but not 


junctions with adjoining endothelial cells 
and even the leading endothelial cells of 
vascular sprouts were not found in isola- 
tion. 

The origin of these new endothelial 
cells or the sites of mitotic activity were 
not identified in this study; however, 
experiments in wound healing’? and cor- 
neal vascularization® suggest that they 
probably derived from the surviving en- 
dothelial cells of residual choroidal ves- 
sels at the sites of photocoagulation and 
that they proliferated by a process of 
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TABLE 
CRITERIA USED TO DEFINE ENDOTHELIAL AND PERICYTE COMPONENTS OF VASCULAR SPROUTS 


amma 


Endothelial Cell 


Pericvte 


an TS a ee a oN tS to a 


Basal lamina present 

Junctional complexes with adjacent 
endothelial cells 

Weibel-Palade bodies common No 

No subplasmalemmal dense bodies 


Basal lamina present 

No pericyte-to-pericyte contact but focal membranous contacts with 
endothelial cells 

‘eibel-Palade bodies 

Subplasmalemmal dense bedies, similar to those of smooth muscle 


cells, common 


Multitubular lattices common 
Secretory granules not a feature 
Association with vascular lumen 


mitosis. The newly formed endothelial 
cells subsequently migrated to and bud- 
ded in the subretinal space to form 
neovascular sprouts. The terminal por- 
tions of these sprouts were composed of 
solid or nearly solid cords of cells. The 
only cellular elements in immediate prox- 
imity to these vascular sprouts were 
degenerate rod and cone outer segments, 
retinal pigment epithelial cells, some of 
which formed membranes,’ and a few red 
blood cells, probably the product of 
terminal erythrocyte diapedesis. The ab- 
sence of any marked inflammatory infil- 
trate or significant fibrosis at the neovas- 
cular fronts made the identification and 
analysis of the vascular cells much easier, 
This study suggested that these endothe- 
lial cells did not develop from primitive 
mesenchymal cells, pericytes,> or macro- 
phages, but rather that they developed 
exclusively from preexisting vascular en- 
dothelium. The strikingly developed 
rough endoplasmic reticulum and elabo- 
rate Golgi apparatuses of terminally lo- 
cated endothelial cells reflected their 
response to the synthetic requirements of 
rapidly growing vessels. 

Pericytes were present in striking num- 
bers at and beyond the advancing tip of 
neovascular sprouts, loosely encompass- 
ing primitive cords of endothelial cells 
and enmeshed in a basement membrane- 
like substance. We designated these 


Tubular lattices not observed 
Secretory granules common 
No direct association with vascular lumen 
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perivascular and paravascular cells as 
pericytes on the basis of their juxta- 
endothelial position, the presence of 
basal lamina and subplasmalemmal densi- 
fications, and certain typical cytoplasmic 
features (Table). We did not determine 
the source of the pericytes involved in 
choroidal angiogenesis; however, we 
speculate that they were derived from 
the pericytes of the injured and exposed 
normal choroidal vasculature at photoco- 
agulation sites, and that they migrated to 
accompany or precede the primitive neo- 
vascular tubes in intimate relationship 
with the endothelial cells. Cliff? has con- 
firmed that mitotic division of pericytes 
occurs during wound healing, and Buz- 
ney and Frank’ have shown that pericytes 
proliferate in abundance from explants 
of human retinal capillaries in culture. 
McCracken, Burger, and Klintworth® 
also demonstrated pericyte mitosis and 
proliferation in corneal neovasculari- 
zation. 

Active pericytes at and beyond the 
advancing capillary sprouts had markedly 
developed rough endoplasmic reticulum 
and elaborate Golgi apparatuses. Dis- 
crete membrane-bound granules were 
typically present in pericytes at this stage 
of angiogenesis and were considered to 
be secretory in nature, as their regular 
size and homogeneous character made 
any association with autophagy or hetero- 
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phagy unlikely. The fuzzy or diffuse halo 
present at the internal aspect of the 
limiting membrane of these secretory 
bodies was probably a glycocalyx, antici- 
pating their future incorporation into the 
plasma membrane. Occasionally, fortui- 
tous sections clearly demonstrated fusion 
of the limiting membrane of these secre- 
tory granules with the basement mem- 
brane of the pericyte, confirming an 
extracellular destination for their prod- 
uct. These bodies probably represent the 
precursors of the basement membrane 
that encapsulates these primitive vessels; 
such secretory bodies are not such a 
constant feature of pericytes in estab- 
lished capillaries where there is a well- 
structured basal lamina. That the peri- 
‘cyte is responsible for the production of 
its own basement membrane has been 
recognized for some time’®”; indeed, 
Rhodin? thought it might contribute to 
the formation of the endothelial cell 
basement membrane. The copious pro- 
duction of basal lamina by active peri- 
cytes at and beyond the advancing vascu- 
lar sprouts may be attributable to the 
fluid environment of the subretinal space 
in which most of the neovascular fronds 
proliferate. The diffusion of secreted 
basal lamina precursor into this fluid 
< medium possibly stimulates further base- 


ment membrane production to achieve 






the necessary perivascular concentrations 


=> for precipitation. Precipitation of basal 


lamina in a nonspecific manner around 
the capillary bud would then inhibit or 
limit further diffusion and allow a more 
substantial basal lamina to form in the 
immediate vicinity of the vascular cells. 
The influence of the basal lamina on cell 
growth and differentiation is now well 
recognized." The evidence suggesting 
that certain cells require contact with a 
suitable substratum before mitosis can 
occur? may explain why endothelial 
mitoses in growing vessels are found 
downstream from the growing tip where 
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an established basal lamina is present. **” 
Perhaps an active front of preparatory 
cells is pushed along by a growing endo- 
thelium, which in turn slides along the 
tube of basal lamina extruded and left by 
the preparatory cells. To what extent the 
apical pericytes contribute to this vascu- 
lar scaffolding is not known. 

A phagocytic function or capability has 
also been attributed to pericytes, but 
we were unable to find any evidence 
of gross phagocytosis even in locations 
where dense concentrations of cellular 
debris occurred. Occasional secondary 
lyzosomes present in pericytes were 
generally considered to be autophagic 
as they frequently contained mitochon- 
drial remnants. Whether pericytes can 
phagocytose or process exogenous pro- 
tein? was not clarified by this study. 

Most of the immature vascular cells in 
this study had a highly developed granu- 
lar endoplasmic reticulum. This general- 
ly indicates the production of an extrinsic 
protein product, an activity usually re- 
served for differentiated cells. Our analy- 
sis of many growing fronds failed to 
disclose any primitive mesenchymal cells 
that might have represented the forerun- 
ners of pericytes or endothelial cells or 
both. We assumed that such cells, if 
present, would possess the ultrastructur- 
al features of stem cells elsewhere, in 
particular an undifferentiated cytoplasm 
showing an abundance of free ribosomes 
and little or no granular endoplasmic 
reticulum. Some investigators have dem- 
onstrated perivascular primitive mesen- 
chymal cells in wound healing experi- 
ments, characterized by undifferentiated 
cytoplasm, a poorly developed granular 
endoplasmic reticulum, and an absent 
basement membrane.” Although no such 
cells were identified in this study, they 
may have been present during some 
transitory phase of vascular growth which 
was not identified or analyzed. Conceiv- 
ably, rapidly proliferating pericytes have 
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an undifferentiated cytoplasm and ab- 
sence of a basement membrane may 
indicate a stage of active migration. 

On the basis of our findings, we suggest 
that new choroidal vessels are formed by 
proliferating endothelial cells originating 
in injured and exposed choroidal vessels 
at photocoagulation sites. The primitive 
endothelial cells migrate along low- 
resistance pathways in the subretinal 
space or through degenerate and gliotic 
retina toward the vitreous cavity. The 
advancing tip of the primitive vessel is 
composed of closely apposed endothelial 
cells which have adhering junctions but 
only rare fenestrations. A vascular lumen 
forms within one or two cells of the 
leading edge and is perfused with a 
plasma-like fluid. Occasional red blood 
cells extravasate through incompletely 
joined endothelial cells at the vascular tip 
and gain the extravascular space. Such 
terminal red blood cell diapedesis is 
commonly encountered in rapidly evolv- 
ing neovascular complexes and is associ- 
ated with immature endothelial cell junc- 
tions.” Although the new capillaries are 
perfused with blood or a plasma-like 
fluid, no fibrin deposition or intravascular 
clotting occurs, suggesting that the newly 
formed endothelium possesses some as 
yet undetermined cellular mechanism to 
counter fibrinogenesis and clotting. 

Immature pericytes, which probably 
derive from normal pericytes in the dam- 
aged choroidal vasculature, are present 
in significant numbers at the advancing 
tip of the primitive endothelial tube. 
These active cells produce clouds of 
basement membrane which surround the 
endothelial cells and possibly prepare a 
rudimentary scaffolding along which en- 
dothelial cells can advance. At the lead- 
ing edge of the vascular sprouts, the 
pericytes are separated from the endo- 
thelial cells by basement membrane and 
cell-to-cell contacts are not a feature: 
however, as the capillaries mature, the 
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pericytes become incorporated into the 
perivascular basement membrane and 
achieve focal contact with endothelial 
cells. Such contacts pose the interesting 
possibility that the cells may communi- 
cate with each other via gap junctions at 
such points of apposition. These junc- 
tions play a major role in cell-to-cell 
communication in the smooth muscle 
coats of larger blood vessels and are 
known to connect endothelial cells and 
pericytes in retinal capillaries." Such 
junctions, if present, would provide a 
convenient pathway for alterations in 
electrical potentials and exchange of low- 
molecular-weight solutes and ions. Di- 
rect contact of this type would also en- 
hance the instruction of one cell by the 
other and possibly serve to regulate cell 
proliferation downstream to the growing 
front.® 

Crocker, Murad, and Geer’ suggested 
that such contacts between pericyte and 
endothelium activate a sequence of intra- 
cellular events leading to inhibition of 
macromolecular synthesis, thereby stop- 
ping endothelial proliferation, that is, 
“contact-inhibition. ” 

The well-established capillaries proxi- 
mal to the growing fronts of the neovas- 
cular fronds have a close resemblance to 
normal choriocapillaris. The endothelial 
cells become attentuated and fenestrated 
and show only a few scattered cyto- 
plasmic organelles. As in normal chorio- 
capillaris, pericytes were infrequent, 
quiescent, and exhibited only a low 
complement of intracellular inclusions. 
It was in these vessels that endothelial 
multitubular lattices first became promi- 
nent. These unusual endothelial bodies 
are an occasional constituent of normal 
choriocapillaris and have been found 
in mature retinal vessels of the rhesus 
monkey.” Peripheral sections of these 
tubular systems indicate that they are 
intimately associated with the smooth 
endoplasmic reticulum and may repre- 








VOL. 91, NO. 4 


sent an extension of the reticulum as a 
storage facility for specific endothelial 
products. Extensive neovascular fronds 
often developed major feeding vessels 
that had the appearance of small cho- 
roidal arteries and venules, the arteries 
being distinguished by a well-developed 
muscularis. It is likely that the smooth 
muscle cells composing the muscularis 
developed from pericytes.” Large bun- 
dies of intermediate-sized filaments 
were particularly prominent in the en- 
dothelium of the arteries and probably 
corresponded to those filaments believed 
to contain the protein vimentin.” 

Some established neovascular net- 
works showed ultrastructural evidence of 
regression and atrophy. The cells of these 
vessels showed a variety of degenerative 
changes, particularly the intracytoplas- 
mic accumulation of autophagic debris. 
Why proliferation should cease in some 
neovascular fronds and continue in others 
is not clear; however, vascular regression 
was particularly noticeable in choroido- 
vitreal fronds and it may be that the 
vitreous body exerted some inhibitory 
effect on vasoproliferation. Brem and 
associates” have shown that vitreous ex- 
tracts inhibit corneal vasoproliferation, 
whereas Chen and Chen” maintained 
that normal vitreous had angiogenic ac- 


_. tivity. Further investigation is required 
= to clarify the nature and origin of angio- 


genic factors and the mechanism of 
choroidal neovascularization. 
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A HISTOPATHOLOGIC STUDY OF THE POSITION OF THE SHEARING 
INTRAOCULAR LENS IN THE POSTERIOR CHAMBER 


J. BROOKS CRAWFORD, M.D. 


San Francisco, California 


Three human eyes that had successfully undergone Shearing poste- 
rior-chamber intraocular lens implants were examined post mortem. 
Supporting loops of these lenses were located deep within the ciliary 
body adjacent to a major ciliary artery (the superior loop in two cases), 
within the ciliary sulcus (the superior loop in one case), within the lens 
capsule bag (the inferior loop in two cases), and embedded within the 
iris stroma (the inferior loop in one case). 


The position of the two supporting 
loops of the Shearing posterior-chamber 
intraocular lens has been studied experi- 
mentally in eyes from dogs,!” from 
human cadavers,* and from monkeys.‘ 
Some surgeons try to place the loops in 
the bag of residual lens capsule and pe- 
ripheral cortex; some prefer to place it 
in the region of the ciliary body sulcus." 
The location of Shearing intraocular 
lenses already implanted in human eyes 
has not yet been documented by histo- 
logic techniques. 


MATERIAL AND METHODS 


Three human eyes which had had 
Shearing intraocular lenses successfully 
implanted in the posterior chamber nine 
months, 19 months, and 28 months be- 
fore the patients died were obtained post 
mortem. They were fixed in formalin and 
examined by means of standard histologic 
sections and by serial sections through 
the critical areas of the supporting lens 
loops. Two of these three intraocular 
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lenses had been implanted by the sur- 
geon who developed the lens. 


RESULTS 


The superior loop of the lens in Case 1 
extended through the pigment epitheli- 
um of the pars plicata of the ciliary body 
in the ciliary sulcus and was embedded in 
the ciliary body close to a major artery 





Fig. 1 (Crawford). Case 1. Superior loop (L) of 
Shearing intraocular lens embedded in ciliary body 
(hematoxylin and eosin, X 10). 
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epithelium of ciliary body and lying adjacent to artery 
(A) (hematoxylin and eosin, X64). 


(Figs. 1 and 2). The inferior loop of the 
lens was firmly fixed between the anteri- 
or and posterior lens capsule in the 
residual capsular sac (Fig. 3). In Case 2, 


Fig. 4 (Crawford). Case 2. 


lin and eosin, X17). 


Superior loop (L) of 
Shearing intraocular lens in ciliary sulcus (hematoxy- 


SHEARING INTRAOCULAR LENS 459 





Fig. 3 (Crawford). Case 1. Inferior loop (L) of 
Shearing intraocular lens in residual lens capsule bag 
(hematoxylin and eosin, X 10). 


the superior loop was located in the 
ciliary body sulcus and firmly held by 
adhesions between the posterior surface 
of the iris and the anterior face of the 
ciliary body (Fig. 4). The inferior loop 
was located within the peripheral iris 
(Fig. 5). As in Case 1, the superior loop of 
the lens in Case 3 was embedded deep 


Fig. 5 (Crawford). Case 2. 
Shearing intraocular lens in peripheral iris (hematox- 
ylin and eosin, X17). 


Inferior loop (L) of 


= 
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Fig. 6 (Crawford). Case 3. Superior loop (L) of 
Shearing intraocular lens in ciliary body (hematoxylin 
and eosin, X 10), 


within the pars plicata of the ciliary body 
close to a major artery, and the inferior 
loop was fixed in the residual bag of lens 
capsule and peripheral cortex (Figs. 6 
and 7). In Cases 1 and 3, a few epithelioid 
cells and giant cells surrounded the poly- 
propylene loop embedded in the ciliary 
body (Figs. 7 and 8). None of the other 
supporting loops had provoked an inflam- 
matory response. 


DISCUSSION 


The Shearing posterior-chamber intra- 
ocular lens has been successfully implant- 
ed in many human eyes and is one of the 
more commonly used intraocular lenses.*" 
Some surgeons prefer to insert the sup- 
porting loops in the lens capsule bag; 
others prefer to place them in the ciliary 
sulcus; still others believe that either of 
these locations provides good fixation. 
This study shows exactly where the sup- 
porting loops were located in three 
human eyes that had had Shearing intra- 
ocular lenses successfully implanted. The 
superior loops of two of the lenses were 
deeply embedded in the ciliary body, 
close to a major artery, and surrounded 
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Fig. 7 (Crawford). Case 3. Giant cell (arrow) 
around superior polypropylene loop (L) embedded in 
ciliary body adjacent to an artery (A) (hematoxylin 
and eosin, X64). 





Fig. 8 (Crawford). Case 3. Giant cell (arrow) 
around superior loop of intraocular lens (hematoxylin 
and eosin, X64). 
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by a slight foreign-body inflammatory re- 
sponse. The superior loop of the other 
lens was firmly fixed in the ciliary sulcus 
by adhesions between the posterior sur- 
face of the iris and the anterior face of the 
ciliary processes. The inferior loops of 
two of the lenses were located in the lens 
capsule bag, firmly fixed between residu- 
al anterior and posterior lens capsule and 
cortex. The inferior loop of the other lens 
was embedded within the iris stroma. In 
all three cases, the lens was well centered 
and firmly fixed in the posterior chamber 
of the eye. Olson, Morgan, and Kolod- 
ner’? were concerned about possible 
bleeding caused by the migration of the 
polypropylene loop into the ciliary body. 
Despite the close proximity of the superi- 
or loop to a major artery in the ciliary 
body in Cases 1 and 3, neither of these 
eyes suffered from intraocular bleeding. 
Only the superior loops in Cases 1 and 3 
provoked an inflammatory response; in 
both these cases the inflammatory re- 
sponse was minimal and had not de- 
stroyed a significant portion of the loop 
material. Olson and his associates! and 
Irvine’ mentioned the potential difficulty 
in removing these lenses because of the 
firm fixation in the ciliary body of some of 
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the supporting loops. Irvine suggested 
that if such a lens had to be removed, it 
might be prudent to cut the lens from its 
supporting loop and leave the loop in 
place. 


ACKNOWLEDGEMENT 


Steven Shearing, M.D., and Loren Little, M.D., 
donated these eyes to the University of California San 
Francisco Eye Pathology Laboratory. 


REFERENCES 


1. Olson, R. J., Morgan, K. S., and Kolodner, H.: 
The Shearing intraocular lens. Where does it go and 
what does it do in the eye? Ophthalmology 87:668, 
1980. 

2. : The Shearing-style intraocular lens and 
the posterior chamber. Am. Intraocular Implant Soc. 
J. 5:338, 1979. 

3. Olson, R. J., and Kolodner, H.: The position of 
the posterior chamber intraocular lens. Arch. Oph- 
thalmol. 97:715, 1979. 

4. Irvine, A. R.: Extracapsular cataract extraction 
and pseudophakous implantation in primates. A 
histopathologic study. Trans. Am. Ophthalmol. Soc. 
In press. 

5. Shearing, S. P.: Mechanism of fixation of the 
Shearing posterior chamber intraocular lens. Contact 
Lens J. 5:74, 1979. 

6. Kratz, R. P.: Complications associated with 
posterior chamber lenses. Ophthalmology 86:655, 
1979. 

7. Shearing, S. P.: The history of ciliary fixated 
intraocular lenses. Contact Intraocular Lens Med. J. 
6:295, 1980. 





INTRAOCULAR LENS POWER CHECK 


DAVID MILLER, M.D., WARREN MANNING, S.B., AND ROGER MILLER 


Boston, Massachusetts 


AND 


WARREN WEST, M.S., ROBERT ULLEN, M.S., AND JERRY STENOWSKI, B.S. 


Minneapolis, Minnesota 


We have developed a simple procedure that uses a standard 
keratometer to determine the power of an intraocular lens that is still in 
its sterile package. The procedure is accurate to within +0.50 diopter 
and may be used in conjunction with any intraocular lens packaging 
system in which the convex side of a plano-convex intraocular lens is 
clearly visible through a clear, flat surface. 


A recent study by McReynolds and 
Snider’ reported that only 35% of some 
300 intraocular lenses tested were the 
power indicated on their packages. Of the 
300 lenses, 87% were within 2 diopters of 
the indicated power, but 13% were 2 to 9 
diopters off. Although intraocular lens 
manufacturers are continually upgrading 
their quality control to minimize these 
errors, the ophthalmologist should be 
able to check the power of an intraocular 
lens sent to him by a manufacturer. 
Ideally, this power check could be made 
days or weeks before surgery without 
making the lens nonsterile. This power 
check would be particularly helpful for 
lenses with special powers. 

Because the power of the intraocular 
lens primarily depends on surface curva- 
ture, the keratometer is an ideal device 
for measuring intraocular lens power. 
The keratometer, however, is internally 
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calibrated for the combined indices of 
refraction of the cornea and tears, 1.3375, 
while the index of refraction of the plastic 
intraocular lens is 1.4917.° Thus, the 
dioptric power, or curvature, of the intra- 
ocular lens cannot be read directly by the 
keratometer. A conversion factor, Ky, 
must be used to account for this differ- 
ence in indices of refraction. This factor is 
the ratio of the index of refraction of the 
intraocular lens minus that of air, over 
the index of refraction of the cornea 
minus that of air. If we assume that the 
index of refraction of the intraocular lens 
is 1.4917, that of air is 1.000, that of the 
cornea is 1.3375, and that of the aqueous 
humor is 1.336, then K, = 1.457. 

When converting the power of the 
intraocular lens in air to that of the lens in 
aqueous humor, the power more familiar 
to clinicians, conversion factor Kə must be 
used to account for these differences in 
indices of refraction. Thus, Kg is the ratio 
of the index of refraction of the intraoc- 
ular lens minus that of the aqueous over 
the index of refraction of the intraocular 
lens minus that of air: thus, Ko = 0.317. 
The power of the intraocular lens in 
aqueous humor, as measured by a kera- 
tometer, may be summarized as follows: 
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Fig. 1 (Miller and associates). 
intraocular lens package. The hole is used to stretch 
and flatten the transparent package cover. 


FIOL (aqueous) = Ky Ke FIOL (keratometer) 
FIOL (aqueous) = 0.46 FIOL (keratometer). 


The method used to derive this equa- 
tion makes three important assumptions: 
(1) the intraocular lens is plano-convex; 
(2) the plano surface is a perfect plano 
surface; and (3) the power caused by lens 
thickness is negligible. Because this pro- 
cess requires the convex surface of the 
lens to be visible, the intraocular lens 
package must be made of clear, tightly 
stretched plastic on one side (Fig. 1). 

The conventional keratometer is de- 
signed to measure the curvature of the 
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Fig. 2 (Miller and associates). Plastic holder with 


intraocular lens package, mounted facing mires of the 
keratometer. 





cornea with the patient's head in an up- 
right position. Therefore, we designed a 
holder for the lens package (Fig. 2). The 
holder must keep the intraocular lens in a 
vertical position with respect to the kera- 
tometer and keep the plastic covering 
directly in front of the intraocular lens 
flat to minimize distracting reflections. 


MATERIAL AND METHODS 


To test the method, 30 intraocular 
lenses between 10 and 25 diopters (in 
aqueous) were precisely measured with 
an optical bench. The lenses were then 
packaged as recommended (that is, with a 
tightly drawn, flat transparent window 
over the convex surface) and measured 
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TABLE 


KERATOMETER READING TO DIOPTER CONVERSION 


ideal iene crc aa aN maaraman 
ees etch heer thet 


nem eneee acai titre nnn RRA ohi Ah memea Att te rer eT ALAR AANA ire A Wh AA 





Optical 
Bench Keratometer T Lens? 
25.0 25.4 +1,25 
24.5 24.9 +1.25 
24.0 24.5 +1.25 
93.5 24,0 + 1.25 
23.0 23.0 Q 
225 22.5 0 
22.0 22.0 0 
21.5 21.5 0 
21.0 20.9 0 
20.5 20.4 Q 
20.0 20.0 () 
19.5 19.5 () 
19.0 19.0 0 
18.5 18.5 Q) 
18.0 17.9 0 
17.5 17.4 0 
17.0 17.0 0 
16.5 16.5 — 1.00 
16.0 16.4 — 1.00 
15.5 | Bs at ~ 1.00 
15.0 15.2 ~— 3.00 
14.5 14.4 ~3.00 
14.0 14.2 — 3.00 
13.5 13.7 -3.00 
13.0 13.2 ~ 3.00 
12.5 12.7 — 3.00 
12.0 | eae ~3.00 
11.5 11.7 — 3.00 
11.0 11.2 ~ 3.00 
10.5 10.9 ~ 3.00 





teeter ir amna m: 





“T lens indicates that an auxiliary lens (specific 
power noted in column) was added to the keratome- 
ter to extend its range. 
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with the keratometer using the conver- 
sion factor of 0.46. The keratometric 
measurements were done by an individu- 
al unaware of the optical bench measure- 
ments. 


RESULTS 


We compared the optical power of each 
lens as determined by the optical bench 
method and by the keratometer method 
(Table). Both methods gave similar re- 
sults, within 0.50 diopter or less, for each 
lens. For lenses above 23 diopters or 
below 17 diopters, auxiliary lenses must 
be used to extend the range of the 
keratometer.” 

We have used this principle to confirm 
the power of an intraocular lens in a 
patient's eye. In the case in question, an 
extended-range attachment to the kera- 
tometer was used to prove that a misla- 
beled 19-diopter lens was really a 30- 
diopter lens. 
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‘TS IN ACUTE POSTERIOR MULTIFOCAL PLACOID 


PIGMENT EPITHELIOPATHY 


RONALD M. HANSEN, PH.D., AND ANNE B. FULTON, M.D. 


Boston, Massachusetts 


We measured cone pigment density and kinetics with a reflection 
retinal densitometer during the evolution and resolution of posterior 
pole lesions in a 17-year-old patient with acute posterior multifocal 
placoid pigment epitheliopathy. Three weeks after onset, density was 
markedly reduced and regeneration complex and nonexponential. 
Pigment density increased, and kinetics returned to normal as the 


disease resolved. 


On the basis of psychophysical dark- 
adaptation and color-matching studies, 
Smith and associates? predicted abnor- 
mal visual pigment density and kinetics 
in acute posterior multifocal placoid pig- 
ment epitheliopathy. Our measurements 
of cone visual pigments with a Rush- 
ton reflection retinal densitometer” con- 
firmed these predictions. We made serial 
measurements of cone pigment density 
and regeneration during the evolution 
and resolution of bilateral posterior pole 
lesions in a 17-year-old girl with clin- 
ical and angiographic findings consistent 
with a diagnosis of acute posterior multi- 
focal placoid pigment epitheliopathy. 


MATERIAL AND METHODS 


The reflection densitometer, which is 
based on the principles of the ophthal- 
moscope, directs a mixture of deep red 
(à > 685 nm) control light and green 
M = 559 nm) measuring light into the 
eye. Some of this mixture is reflected 
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from the fundus into a photomultiplier. 
The green light is absorbed by the photo- 
sensitive visual pigments and photostable 
structures in the eye. The deep red light 
is absorbed by photostable structures in 
the eye but not appreciably by the photo- 
sensitive visual pigments. Thus, changes 
in the mixture of red and green light 
reflected from the fundus into the photo- 
multiplier are caused mainly by varia- 
tions in the amount of visual pigment 
present. To measure changes in the 
amount of green light reflected from the 
fundus, a neutral density wedge in the 
red control beam is adjusted to equalize 
the amounts of red and green light reach- 
ing the photomultiplier. Wedge transmis- 
sivity—that is, the proportion of incident 
light that passes through the neutral 
density wedge—is used to estimate the 
fraction of cone pigment present, p, and 
the optical density of the pigment, D(A). 

Previous investigators®* have shown 
that the wedge transmissivity of the dark- 
adapted fovea, Tp, and fully bleached 
fovea, T,, are related to pigment density, 
D(A), as follows: 

(Ts ui Tp) / fics To s) 
[1 ote 1922) 


where s represents the fraction of stray 
light (light that has not passed through 
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the visual pigment) emerging from the 
eye. For the normal eye, if stray light is 
assumed to be zero and constant from 
session to session, this equation gives the 
lower limit of pigment density.’ How- 
ever, because of changes in photorecep- 
tor orientation’ and in the configuration 
of the light yellow fundus lesions, stray 
light may be abnormal and variable dur- 
ing the course of acute posterior multifoc- 
al placoid pigment epitheliopathy. 

Wedge transmissivity, T, at any time is 
related to proportion of pigment present, 
p, and to pigment density, D(A), as fol- 
lows®+: 


(T, = T)/ 1r _ Tp) Hai 


[1 — 107280] | — 10720], 


If D(A) is assumed to be low, the higher- 
order terms of the expansion of 1 — 102P% 
may be ignored, and the equation simpli- 


fied to: 
(T, — DAT, — Tp) = p. 


The patient was instructed to fixate 
coarse cross-hairs in the beam of light 
directed into the eye. Fixation was usual- 
ly stable for the seven to ten seconds 
needed to adjust the wedge. Poor fixation 
was easily detected because it was associ- 
ated with large, transient changes in 
reflection. We discarded these readings 
and repeated the measurements a few 
seconds later when the eye was stable. 
Cone pigments in a 2-degree patch of 
affected retina centered on the fovea 
were measured after exposure to light 
(6.3 log photopic trolands for two min- 
utes) that bleached over 99% of the cone 
pigments in a concentric 5-degree patch 
of retina. As in the normal eye, bleaching 
increased the amount of green light re- 
flected from the fundus. 

After the bleaching light was extin- 
guished, wedge settings, T, were deter- 
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mined repeatedly as pigment regenera- 
tion took place, and wedge transmissivity 
decreased to the dark-adapted value, Tp. 
We measured the wedge transmissivity 
for the fully bleached fovea, T,, and the 
completely dark-adapted fovea, Tp, on 
each visit. Assuming pigment density is 
low, the proportion (Ts — TT, — Tp) 
gives p, the fraction of pigment present 
(equations 2 and 3), 

The regeneration of normal cone pig- 
ments after a 99% bleach is approximated 
by a simple exponential function with a 
time constant of 120 seconds.’ If the 
logarithm of (1—p) is plotted as a function 
of time, the exponential function is trans- 
formed into a straight line; the time 
constant, te of the exponential can be 
obtained from the slope of the straight 
line. This transformation facilitates detec- 
tion of abnormal kinetics because regen- 
eration that does not follow a simple 
exponential appears as a deviation from a 
straight line, and a simple exponential 
with an abnormal time constant appears 
as a straight line with abnormal slope. 


RESULTS 


Three weeks after the onset of symp- 
toms, when parafoveal lesions were 
evolving, the course of pigment regen- 
eration was slower and more complex than 
normal (Figure). One week later, regen- 
eration was exponential, but the time 
constant was 210 seconds. Eight weeks 
after onset, when visual acuity was 6/12 
(20/40) and the placoid lesions were re- 
solving, cone pigment regeneration was 
normal. With further resolution of the 
placoid lesions and improvement of visual 
acuity 13 and 21 weeks after onset, the 
time course of pigment regeneration re- 
mained normal. 

Three weeks after onset, (T, — Tp)/T, 
was low, but thereafter it increased stead- 
ily to reach the lower limit of our normal 
range 13 weeks after onset (Table). 
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Figure (Hansen and Fulton). Cone pigment regeneration in acute posterior multifocal 
placoid pigment epitheliopathy. The logarithm of (1-p), the fraction of bleached pigment, 
is plotted as a function of time in seconds. Measurements were made three weeks (solid 
circles), four weeks (squares), eight weeks (open circles), and 13 weeks (triangles) after the 
onset of symptoms. Straight lines represent exponential functions with time constants, to, 


shown in the Table. 


DISCUSSION 


Previous investigators have shown that 
(T, — Tp)/T, depends not only on pig- 
ment density but also on the amount of 
stray light emerging from the eye.** As 
noted above, stray light may be abnor- 


mal and variable in this condition; con- 
sequently, changes of (T, — Tp)/T, in our 
patient may have been caused by either 
variations in pigment density or stray 
light, or both. The pale yellow lesions 
could have increased fundus reflectance 
and caused (T, — Tp)/T, to be low. How- 


TABLE 
CONE PIGMENTS IN ACUTE POSTERIOR MULTIFOCAL PLACOID PIGMENT EPITHELIOPATHY 











Weeks After Visual (T.-Tp) / T, at ta 
Onset Acuity 559 nm* (sec) 
3 6/60 (20/200) 0.257 =, 
4 6/60 (20/200) 0.292 210 
8 6/12 (20/40) 0.366 120 
13 6/7.5 (20/25) 0.369 120 
21 6/6 (20/20) 0.383 120 





*The average normal value of pigment density, given by (Te — Tp)/To, is 0.419 (range, 0.369 to 0.543; 


No. = 9). 


‘Pigment regeneration was complex, and not a simple exponential. See Figure. 
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ever, (T, ~ Tp)/T, was higher at four weeks 
than at three weeks even though the 
lesions were more extensive. Smith and 
associates' documented photoreceptor 
malorientation that recovered during a 
seven-month period in another patient 
with acute posterior multifocal placoid 
pigment epitheliopathy. Receptor misa- 
lignment may alter light reflected from 
the fundus, but even considering that the 
amount of time needed for -recovery 
varies from patient to patient, it seems 
unlikely that changes in receptor orien- 
tation could account for the marked 
increase in (T, TpV/T, that we ob- 
served during the first eight weeks 
after the onset of symptoms. Thus, we 
concluded that increases in (T, — Tp)/T, 
were caused by increases in pigment 
density. 

Cone visual photopigment density and 
kinetics became normal as visual acuity 
and fundus appearance improved. The 
improvement in pigment density was 
more gradual than was the return to 
normal kinetics. The psychophysical data 
of Smith and associates! suggested that 
cone kinetics become normal before den- 
sity does; cone dark-adaptation function 
appeared normal seven months after the 
acute phase, but abnormal color matches, 
which indicated reduced pigment densi- 
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ty, persisted as long as 13 months after 
the acute phase. The marked discrepancy 
between the time needed for healing in 
this patient and that described by Smith 
and associates’ may have been caused by 
the variable effect of this disease on vis- 
ual function. Alternatively, densitometric 
and psychophysical methods may give 
different assessments of cone pigment 
densities and kinetics. Nevertheless, it is 
clear that this infrequently seen disease, 
which primarily involves the pigment 
epithelium or choroid,’ also affects cone 
visual photopigment density and regen- 
eration. 
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LIPOIDAL DEGENERATION OF THE RETINAL PIGMENT EPITHELIUM 


BEN S. FINE, M.D. 
Washington, D.C. 


Vacuolation of the retinal pigment epithelium in the foveomacular 
region of aging rhesus monkey eyes was re-examined with the eyes 
initially fixed in osmium tetroxide to retain the alcohol-soluble lipid. All 
vacuoles were found to be completely occupied by lipid material. 
Similar cells were positive to oil red O. The vacuolation of the pigment 
epithelial cell is considered to be a form of lipoidal degeneration. 


In a previous report,’ a form of pre- 
sumed lipoidal degeneration of the reti- 
nal pigment epithelium in the aging 
rhesus monkey eye was described. Al- 
though the membrane-bound vacuoles 
were mostly empty, we assumed that 
lipoidal material had been lost during 
processing of the tissue because of initial 
fixation in glutaraldehyde and subse- 
quent dehydration in ascending concen- 
trations of ethanol. To test this idea, 
three additional monkey eyes from our 
series, selected because they possessed 
the myriad characteristic foveomacular 
white dots, were initially fixed in osmium 
tetroxide and subsequently prepared for 
electron microscopic examination. Addi- 
tionally, the foveomacular region of an- 
other similarly selected eye was frozen 
after glutaraldehyde fixation, and the 
frozen sections were treated with oil red 
O. With these exceptions, the methods 
used in this study were the same as in the 
previous report.! 
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RESULTS 


Retinal pigment epithelial cells located 
sporadically in the region of the foveo- 
macula stained positive with oil red O. 

By electron microscopy, cells contain- 
ing many vacuoles showed complete fill- 
ing of all vacuoles when the tissue was 
initially fixed in osmium tetroxide. By 
light microscopy, the affected cells fixed 
in osmium tetroxide showed a heavy 
content of dense granules (Fig. 1, inset), 
in striking contrast to their pale appear- 
ance after fixation with glutaraldehyde 
and dehydration by alcohols (Fig. 2, 
inset). 

The lipoidal globules clearly formed 
two groups, one of large globules and 
another of smaller ones. The group of 
larger globules contained dark (electron- 
dense) and light (less dense), homoge- 
neous, membrane-bound globules. Many 
globules contained a small “cap” of more 
dense material. Occasionally bubbles of 
less dense lipid were seen within the 
caps (Fig. 1). The density of the bubbles 
resembled that of the content of adja- 
cent smaller globules, which were of the 
dark variety only. Staining, nonstaining 
(Fig. 3), and partial staining of the thin 
sections for electron microscopy did not 
significantly alter the density relation- 
ships of the lipoidal globules. 

All the lipoidal globules differed mark- 
edly from other cell inclusions such as 
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Fig. 1 (Fine). Pigment epithelium, foveomacular region, initially fixed in osmium textroxide. Pigment 
epithelial cell is filled with membrane-bound globules of various sizes. The most spherical globules are filled 
with homogeneous, less dense material (L). Similar-sized, slightly more ovoid globules contain dense material 
(D). Similar dense material is present in small globules (SG). Small caps (arrows) of denser material are 
present on many of the globules. Other large, homogeneous granules are even more dense and generally 
nonspherical in shape with some granular content (lipofuscin, LF) (see Fig. 4). Melanin granules (M) are 
exceedingly dense, generally ovoid to spherical in shape, and easily distinguished from the other types of cell 
inclusions, especially when their rodlet composition is visible. Bruch’s membrane (BM) and the adjacent 
choriocapillaris (CH) are normal (x 10,000). Inset, Distribution of densely stained pigment epithelial cells 
with lipoidal degeneration in the region of the fovea (paraphenylenediamine, x 400). 
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Fig. 2 (Fine). Pigment epithelium, foveomacular region, initially fixed in glutaraldehyde. Pigment epithelial 
cell at left is grossly vacuolated (lipoidal degeneration). Only a few of the membrane-bound vacuoles show 
contents suggestive of lipoidal material. Bruch’s membrane (BM) and the adjacent choriocapillaris (CH) are 
normal (x 10,400). Inset, The affected retinal pigment epithelial cells (arrows) are lighter than the adjacent 
cells when treated with glutaraldehyde and alcohol (toluidine blue, x 165). 


lipofuscin (more dense and more irregu- material removed from the cytoplasmic 
lar in shape) and melanin granules (ex- globules of the retinal pigment epitheli- 
tremely dense and ovoid to spherical in um consisted of an ethanol-soluble fat or 
shape) and from phagosomes (containing lipid, it was necessary to re-evaluate the 
much membranous material) (Fig. 4). observations by means of initial fixation 
with osmium tetroxide, which would 
prevent reactive (unsaturated) lipid from 

Although it seemed reasonable to con- being extracted by alcohol. The contents 
clude, as we did previously, that the of the membrane-bound globules were 


DISCUSSION 





Fig. 3 (Fine). Retinal pigment 
epithelial cell inclusions fixed in 
osmium tetroxide with no counter- 
stain (without uranyl acetate or lead 
citrate). Lipoidal globules of both 
the light (L) and dark (D) varieties 
are present. The more irregularly 
shaped lipofuscin granules (LF ) are 
more easily identified by the greater 
difference in density between their 
central and peripheral areas (See 
Fig. 4) (x 26,000). 


Fig. 4 (Fine). Morphologic differ- 
ences between the more dense, 
irregularly shaped globules of lipo- 
fuscin (LF) and the less dense, 
spherical globules of lipid (LG) can 
be seen. Melanin granules (M) are 
extremely dense and easily identi- 
fied. Melanin encased in lipofuscin 
forms a compound granule (CG). 
Note the difference in density be- 
tween large globules (LG) and small 
globules. Dense caps are present (ar- 
rows) on many globules (x 17,500). 
Inset, Phagosomes (arrows) are pres- 
ent in retinal pigment epithelial 
cells in addition to melanin (M), 
lipofuscin (LF), and large (L) and 
small (S) lipoidal globules (x 17,000). 
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preserved. The globules were present in 
two distinct forms, electron-dense (dark) 
and less dense (light). The darker gran- 
ules were present in both large and small 
sizes. The smaller globules, however, 
were always dense or dark. There is 
probably a transition from small dense 
globules to large dense globules. The 
caps of the large, light globules resem- 
bled the more dense globules. The obser- 
vations suggested the presence of accu- 
mulating lipid in two slightly different 
forms, both of which, however, are solu- 
ble in ethanol. In some of the lighter 
globules, the lipid may accumulate first 
as small dense globules, with the less 
dense lipid later appearing and attenuat- 
ing the denser material until the latter 
appears to be a cap on the periphery of 
the globule (Fig. 1). 

As previously noted,' the lack of evi- 
dence for any exudative phenomena in 
the vicinity of the cell strongly suggests 
that degeneration takes place within the 
cell, causing the lipoidal materials to 
accumulate in the characteristic globular 
form. Similar lipoidal degeneration of the 
retinal pigment epithelium can also occur 
after mild trauma.” It appears analogous 
to the lipoidal degeneration that occurs in 
some cells, often referred to as “balloon 
cells,” of choroidal melanomas.*” Al- 
though the latter are also positive to oil 
red O,** no electron microscopic study 
has been done with these tumors ini- 
tially fixed in osmium tetroxide. Similar 
changes have also been recently reported 
as “‘lipidization” in respiratory epithelium 
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and underlying stromal fibroblasts and 
mast cells in sino-orbital polyposis.’ 

A retinal pigment epithelial cell, there- 
fore, may contain lipoidal granules in 
addition to the more usual melanin and 
lipofuscin granules and phagosomes and 
their end products, residual bodies. 


SUMMARY 


Vacuolation of the retinal pigment epi- 
thelium in the foveomacular region of 
aging rhesus monkey eyes was re- 
examined with the eyes initially fixed in 
osmium tetroxide to retain the alcohol- 
soluble lipid. All vacuoles were found to 
be completely occupied by lipid mate- 
rial. Similar cells were positive to oil red 
O. The vacuolation of the pigment epi- 
thelial cell is considered to be a form of 
lipoidal degeneration. 
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SURGICAL MANAGEMENT OF RETINAL DETACHMENT 
WITHOUT CRYOPEXY 


R. AXER-SIEGEL, M.D., Y. Yassur, M.D., AND I. BEN-SrrA, M.D. 


Petah Tiketa, Israel 


A clinical study of eyes with rhegmatogenous retinal detachment 
compared the reattachment rate in two groups of eyes: in the control 
group, cryopexy was applied over the retinal breaks during surgery; in 
the test group, cryopexy was not applied. 

There was a similar rate of retinal reattachment in the two groups in 
the immediate postoperative period. However, during the long follow- 
up period (36 months) there was a considerable difference in the two 
groups. Eyes that had undergone cryopexy had a lower rate of 
redetachment than eyes that had not. The rate of operative and 
postoperative complications was low in both groups, except for peri- 
retinal proliferation, which was more frequent in the test group. These 
results suggest that cryopexy may lower the incidence of redetachment 


after retinal detachment surgery. 


Surgical management of retinal detach- 
ment often involves three procedures: 
scleral buckling, cryopexy, and puncture 
for release of subretinal fluid. These steps 
counteract vitreous traction and strength- 
en chorioretinal adhesion forces.! Be- 
cause none of these procedures is free of 
complications,” surgeons try to avoid 
them whenever possible.” 

Zauberman and_associates*” intro- 
duced a new approach to rhegmatoge- 
nous retinal detachment surgery. They 
operated on 37 eyes with retinal detach- 
ment but did not induce chorioretinal 
lesions during the surgery. The authors 
suggested that cryopexy during surgery 
was superfluous in most types of retina! 
detachment, when vitreous traction was 
successfully counteracted by a scleral 
buckling procedure. 
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We carried out a prospective study to 
evaluate the efficacy of this surgical ap- 
proach. 


MATERIAL AND METHODS 


We included 70 eyes with rhegma- 
togenous retinal detachment which un- 
derwent retinal surgery in the study 
(Table 1). Various staff members and resi- 
dents operated on the eyes between Jan- 
uary 1975 and May 1976. Table 1 shows 
type, duration, and extent of the retinal 
detachments. The test group (41 eyes) 
underwent scleral buckling procedures, 
some with and some without puncture 
for release of subretinal fluid, but did not 
undergo cryopexy during the surgery. 
This group was composed of 30 phakic 
and 11 aphakic eyes. In ten eyes the 
retinal detachment had recurred after 
previous surgery. 

The control group, 29 eves with similar 
rhegmatogenous retinal detachments, 
underwent scleral buckling procedures, 
some with and some without release of 
subretinal fluid, but also underwent cryo- 
pexy applied to the retinal breaks during 
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TABLE 1 
RETINAL DETACHMENT 











Test Control 
Group Group 
Detachment (N = 4!) (N = 29) 
Type 
Phakic 30 29 
Aphakic H 7 
Redetachment 10 5 
Duration 
< 1 wk 19- 13 
I wk to 1 mo 6 6 
> | mo 13 6 
Unknown 3 4 
Extent 
Group Í 9 6 
Group H 22 20 
Group IH 10 3 
Detached macula 31 20 
Attached macula 10 9 





surgery. This group contained 22 phakic 
and seven aphakic eyes. Five of the eyes 
in this group had recurrent retinal de- 
tachment. 

The first 11 eyes operated upon did not 
receive cryopexy; the rest of the eyes 
were allocated randomly to the two 
groups. This made the test group larger 
than the control group. 

The preoperative refractive errors are 
shown in Table 2 and the surgical meth- 
ods in Table 3. We classified the retinal 
detachments according to their extent, as 
Ashrafzadeh and Schepens” suggested: 
Group I included retinal detachments 
involving no more than one quadrant of 
the fundus, Group II consisted of retinal 
detachments involving more than one but 
less than four quadrants of the fundus, 
and Group III was composed of eyes with 
total retinal detachments. 

The surgical procedures included in- 
trascleral and episcleral local or circular 
buckling. We removed subretinal fluid by 
puncture unless the fluid was so minimal 
that the procedure was not justified. In 
some cases we injected saline or air into 
the vitreous cavity. 
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TABLE 2 
REFRACTIVE ERRORS OF THE INVOLVED EYES 


eane ann nenna 








Test Control 
Refractive Errors Group Group 
Hypermetropia — i 
Emmetropia 11 9 
Myopia Li 10 
Severe myopia 13 9 





We evaluated the postoperative re- 
sults for each eye at three different 
periods: at one week, at eight months, 
and at 36 months after the operation. 
Three patients from the test group and 
four patients from the control group 
failed to appear for the last examination, 


RESULTS 


In the test group, where the operation 
was performed without cryopexy, we 
found reattachment of the retinas one 
week postoperatively in 37 of 41 cases 
(90%) (Table 4). After eight months, 28 of 
41 eyes (68%) had attached retinas. After 
36 months only 19 of 38 patients (50%) 
still had attached retinas. 

In the control group, where cryopexy 
was applied, we found reattachment of 
the retinas one week postoperatively in 
27 of 29 eyes (93%). After eight months, 
24 of 29 eyes (83%) had attached retinas. 
After 36 months, 18 of 25 patients (72%) 
still had attached retinas. 

Table 4 shows the different anatomic 


TABLE 3 
SURGICAL METHODS 











Test Control 
Surgical Procedure Group Group 
Local buckle 3 2 
Encircling buckle 38 25 
Seleral resection — 9 
Release of subretinal 
fluid 35 22 
Intravitreal injection 9 7 
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TABLE 4 
ANATOMIC RESULTS 


aaan 


Time After Test Group Control Group 
Surgery Phakic Aphakic Total Phakic Aphakic Total 
a ne ee 
I week 
No. 30 1] 4] 22 7 29 
Attached 28 9 37 20 7 27 
Detached 2 Z 4 2 0 2 
8 months 
No. 30 ll 4] 22 7 29 
Attached 21 7 28 19 5 24 
Detached 9 4 13 3 2 5 
36 months 
No. 27 11 38 18 T 25 
Attached 15 4 19 13 5 18 
Detached 12 7 19 5 2 7 
% attached 56 36 50 67 70 72 
% detached 44 64 50 33 30 28 


results in phakic and aphakic eyes with 
retinal detachment. In the test group, 28 
of 30 phakic retinal detachments (93%) 
were reattached after one week. After 
eight months, 21 of 30 (70%) of the 
retinas remained attached. After 36 
months, only 15 of 27 eyes (56%) had 
attached retinas. In the aphakic group, 
nine of 11 eyes (82%) had attached retinas 
one week postoperatively; seven of 11 
retinas (64%) remained attached after 
eight months; and only four of 11 eyes 
(36%) had attached retinas after 36 
months. In the control group, reattach- 
ment of the retinas was observed one 
week postoperatively in 20 of 22 phakic 
eyes (90%). After eight months, 19 of 22 
of the eyes (86%) had attached retinas: 
after 36 months, 13 of 18 of these phakic 
eyes (67%) had attached retinas. In the 
aphakic group, seven of seven (100%) had 
flat retinas one week postoperatively, five 
of seven retinas (70%) were still attached 
after eight months, and five of seven eyes 
(70%) still had attached retinas after 36 
months. 

Table 5 shows the operative and post- 
operative complications for both groups 


and Table 6 the causes of failure, primari- 
ly preretinal fibrosis and seepage of sub- 
retinal fluid through open retinal tears. 


DISCUSSION 


The nature of the chorioretinal adhe- 
sive forces in man, both natural forces 
and those induced at chorioretinal scars 
by diathermy, photocoagulation, and 
cryopexy, is still not sufficiently clear. 
Zauberman and Rosell” based their new 


TABLE 5 
POSTOPERATIVE COMPLICATIONS 











Test Control 
Complications Group Group 
Immediate postoperative 
Choroidal detachment 7/41 2/29 
Choroidal and retinal 
hemorrhage 5/41 1/29 
Vitreous hemorrhage 2/41 2/29 
Late postoperative 
Preretinal fibrosis 14/38 5/25 
Infected buckle 1/38 1/25 
Maculopathy* 4/38 3/25 
Vitreous opacities 4/38 3/25 





*Maculopathy included macular edema, macular 
hole, and pigmentary changes. 
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TABLE 6 
CAUSES OF FAILURE 











Test Control 
Causes Group Group 
No. of failures 19 7 
Preretinal fibrosis 13 5 
Buckle malposition 2 ~ 
Seepage of subretinal 
fluid through open 
original retinal break 3 2 
New or missed break l ~ 





approach to retinal detachment surgery 
on experimental studies that measured 
the adhesive forces between the retina 
and the pigment epithelium.*” However, 
the results of experimental studies car- 
ried out by other investigators” did not 
always support their observations, and 
Zauberman himself demonstrated in a 
later work" that dense chorioretinal scars 
resist penetration of subretinal fluid bet- 
ter. 

Chignel" reported a series of 29 select- 
ed cases of retinal detachment treated 
with local scleral implants without cryo- 
pexy. Reattachment of the retina was 
achieved in 25 patients; one patient un- 
derwent further photocoagulation and 
three initial failures attributed to buckle 
malpositioning were successfully treated 
in second operations. The follow-up peri- 
od was shorter than in our series (six to 24 
months), and the selection of retinal 
detachment cases in which the buckle 
could be located with reasonable certain- 
ty and which required local implant 
alone, might have contributed to the 
good surgical results. 

Fetkenhour and Hauch” recently re- 
ported a series of 175 consecutive, unse- 
lected patients with retinal detachments 
that were treated with a scleral buckling 
procedure and without an induced ther- 
mal adhesion. Initial reattachment was 
obtained in 143 (82%) cases and final 
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success was achieved in 158 (90%) of the 
patients. These surgical results were 
maintained during a follow-up period of 
six months. 

The immediate postoperative results in 
our test group confirm previous observa- 
tions that retinal detachment surgery 
without cryopexy application is effective in 
reattaching 90% of the cases.“ How- 
ever, after eight months, the rate of 
success in the test group was lower than 
in the control group (68% vs 83%), and 
after three years, the percentage of eyes 
in which the retinas remained attached 
was much lower in the test group (50%) 
than in the control group (72%), even 
though vitreous traction was similarly 
counteracted in both groups by the buck- 
ling procedures during surgery. 

Although most of the late redetach- 
ments in the test group resulted from 
preretinal fibrosis, three of them were 
caused by leakage of subretinal fluid 
through untreated open retinal breaks. 
Two other cases of late failure in the 
control group were also caused by seep- 
age of fluid through original retinal 
breaks that were not entirely sealed by 
the cryotherapy. Those five cases were 
treated by argon-laser photocoagulation 
applied around the redetaching retinal 
break. The treatment invariably resulted 
in flattening or arrest of the retinal de- 
tachment. The postoperative course of 
these five cases suggested that the adhe- 
sive forces of the retina surrounding the 
open breaks may not be sufficient to keep 
the retina attached, and that the scar of a 
cryopexy-treated retinal tear adheres 
better to the pigment epithelium. 

Most of the failures in the test group 
(13 of 19) were attributed to proliferation 
of periretinal membranes. Although this 
group included more cases of long-stand- 
ing retinal detachments and recurrent 
detachments, a further analysis of the 
cases disclosed that this type of complica- 
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tion was equally distributed in the new 
and the recurrent detachments. 

Fetkenhour and Hauch” observed 
periretinal proliferation in 10% of the 
patients in their large series. Zauberman 
and Rosell” did not specify the cause of 
redetachment, and Chignell!® did not 
mention periretinal proliferation as a 
cause of surgical failure. In our test 
group, 13 of 38 (34%) patients developed 
redetachment of the retina caused by 
periretinal proliferation, whereas only 
five of 25 (20%) control patients devel- 
oped periretinal proliferation that caused 
redetachment. In many cases the re- 
detachment caused by traction of prolif- 
erating membranes occurred several 
months or years postoperatively. 

The causes and mechanism of peri- 
retinal proliferation are still unknown. 
Machemer and associates” investigated 
proliferation of pigment epithelial and 
glial cells in areas where the pigment 
epithelium was in direct contact with the 
vitreous. Foos“ has shown that breaks in 
the internal limiting membrane of the 
retina allow retinal glial cells to migrate 
and form cellular membranes on the 
retinal surface. 

We agree with Fetkenhour and Hauch” 
that thermal lesions do not increase the 
risk of massive periretinal proliferation. 
Moreover, although biased by a larger 
number of long-standing cases, the test 
group exhibited an unusually high per- 
centage of periretinal proliferation. 

It is interesting to speculate on the role 
an open retinal break, through which 
pigment epithelial and glial cells may 
migrate and proliferate, plays in causing 
periretinal proliferation. Sealing of the 
breaks and destroying the bare pigment 
epithelium by cryopexy application may 
decrease migration and proliferation. 

We concluded that retinal detachment 
surgery without cryopexy lesions results 
in a high rate of success in the imme- 
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diate postoperative period, but is in- 
ferior to the traditional operation with 
respect to the rate of the late redetach- 
ments. Most redetachments are caused 
by periretinal proliferation, but some re- 
sult from seepage of subretinal fluids 
through unsealed retinal breaks. Cryo- 
application does not increase the inci- 
dence of postoperative complications but 
does seem to decrease the rate of peri- 
retinal proliferation. 

Until more experimental and clinical 
data concerning this issue become avail- 
able, it seems better to rely upon the 
long-term postoperative results that favor 
the use of cryopexy on retinal breaks 
during retinal detachment surgery. 
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An anecdote illustrates his lifelong fondness for becoming ac- 
quainted with facts at their source. He had heard that in the 
Danube between Kritzendorf and Klosterneuburg there was a 
whirlpool which sucked even good swimmers under water. This was 
in his early college life. He persuaded friends to take him to the 
spot and jumped from his boat into the water. The whirlpool seized 
him and he was hauled into the boat half-conscious. 


Professor K. Lindner, More About Ernest Fuchs 
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OCULAR RETICULUM CELL SARCOMA 


DEVRON H. Cuar, M.D., LAWRENCE MARGOLIS, M.D., 
AND ALAN B. NEWMAN, M.D. 


San Francisco, California 


Three patients with ocular reticulum cell sarcoma underwent 
treatment with a combination of chemotherapy and irradiation. All 
three patients have survived an average of 36 months after treatment, 
significantly longer than would have been expected with radiation 
therapy alone. The chemotherapy appears to arrest the progression of 
central nervous system disease that eventually kills most patients with 


ocular reticulum cell sarcoma. 


Ocular reticulum cell sarcoma is a rare 
lymphoma with an unusual predilection 
for the eye and central nervous system. ! 
We have previously reported the favor- 
able response to irradiation in ocular and 
central nervous system disease.? How- 
ever, we noted that seven of nine patients 
eventually died of central nervous system 
disease progression. The average interval 
between diagnosis and death in these 
patients was approximately 12 months.” 
Chemotherapy has markedly improved 
the survival rate of patients with diffuse 
histiocytic lymphoma, the systemic tumor 
most similar to ocular reticulum cell 
sarcoma.” We treated three patients with 
ocular reticulum cell sarcoma with a 
combination of irradiation and chemo- 
therapy; all three had improved vision 
and significantly prolonged survival. 
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Char), Medicine (Dr. Newman), and Radiation On- 
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Reprint requests to Devron H. Char, M.D., 
5-315, University of California, San Francisco, CA 
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CASE REPORTS 


Case 1—This 50-year-old man came to his primary 
ophthalmologist in September 1977. complaining of 
floaters. An examination disclosed bilateral vitreous 
cellular opacities. In the left eye there was a posterior 
uveitis characterized by vellow-white chorioretinal 
lesions. The ocular disease did not respond to 
high-dose systemic corticosteroids, A biopsy speci- 
men of the left vitreous was consistent with, but did 
not prove, reticulum cell sarcoma. Results of a 
computed tomographic scan of the brain and a bone 
marrow biopsy were both within normal limits. 

The patient underwent a six-week course of irradi- 
ation; he received 4,500 rads to the left eye and orbit 
in October 1977. The patient did well until January 
1979, when the symptoms recurred and bilateral 
vitreous opacities were found. Treatment with a 
second course of systemic corticosteroids was ineffec- 
tive, 

When the patient was referred here in March 
1979, his visual acuity was R.E.: 6/4.5 (20/15) and 
L.E.: 6/6 (20/20). Results of an anterior segment 
examination were within normal limits. Vitreous cells 
were present bilaterally, and the left fundus showed 
reticulum cell sarcoma lesions in a postradiation 
stage, characterized by scarring at the level of the 
retinal pigment epithelium. 

The patient noted a gradual decrease in the visual 
acuity of his left eve and was admitted to the medical 
center here for examination and therapy in Septem- 
ber 1979. On admission, his visual acuity was R.E.: 
6/4.5 (20/15) and L.E.: 6/120 (20/400). The results of 
an anterior segment examination were within normal 
limits; the left vitreous showed 4+ cells and the right 
vitreous 2+ cells. There were no chorioretinal 
lesions in the right fundus. The view of the left 
fundus was obscured by dense vitreous cellular 
opacities. A vitreous biopsy and vitrectomy on the 
left eve resulted in a visual acuity of 6/9 (20/30). 

Findings from a physical examination, bilateral 
bone marrow biopsies, serum chemistry studies, and 
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Fig. 1 (Char, Margolis, and Newman). Case 1. 
Brain computed tomographic scan with contrast 
demonstrating frontal lobe tumor (T). 


a body computed tomographic scan were within 
normal limits. Computed tomography of the brain 
disclosed an area of tumor involvement (Fig. 1); 
cytologic evaluation of both the cerebrospinal fluid 
and the vitreous demonstrated malignant cells diag- 
nostic of reticulum cell sarcoma (Fig. 2). Immunolog- 
ic characterization of these demonstrated the absence 
of surface markers (null cells).* 

The patient underwent an additional course of 
4,000 rads of whole-brain and orbital irradiation, 
including the previously irradiated left eye. He also 
received six courses of intrathecally administered 
methotrexate and one consolidation course of intra- 
thecally administered cytarabine. The patient is alive 
and well approximately one year after his second 
course of irradiation and shows no evidence of tumor. 

Case 2—This 62-year-old man had a two-year 
history of decreased visual acuity and floaters with 
more severe involvement in the right eye. Systemic 
and topical corticosteroid treatment of his bilateral 
vitritis was unsuccessful. Approximately two months 
before he was admitted here, he had had an episode 
of disorientation, the cause of which was unknown. 

An examination in June 1978, showed that the 
patient’s visual acuity was R.E.: hand motions and 
L.E.: 6/9 (20/30). A bilateral diffuse uveitis was 
present. Significant anterior segment findings in- 
cluded bilateral fine cells. Ophthalmoloscopic exami- 
nation showed 3+ vitreous cells and yellow-white 


Fig. 2 (Char, Margolis, and Newman). Case 1. 
Cytologic preparation demonstrating large pleomor- 
phic cells with eccentric nuclei. 


chorioretinal lesions similar in appearance to those in 
Case 1. 

A vitreous aspirate was performed on the right 
eye. Cytologic evaluation of both vitreous and cere- 
brospinal fluids was consistent with the diagnosis of 
ocular reticulum cell sarcoma. 

Metastatic evaluation disclosed evidence of both 
central nervous system and systemic disease. A brain 
computed tomographic scan demonstrated a lesion in 
the left frontal lobe. A body computed tomographic 
scan gave normal results. However, a biopsy speci- 
men from a mass on his left calf was consistent with a 
histiocytic lymphoma. 

The patient underwent 4,000 rads of whole-brain 
irradiation, six courses of intrathecally administered 
methotrexate, and three courses of combination 
therapy with intravenously administered cyclophos- 
phamide, vinblastine sulfate, prednisone, and pro- 
carbazine. The patients visual acuity has been 
stabilized bilaterally. The patient is alive and well 
several months after therapy. 

Case 3—This 38-year-old man, examined in 1973, 
had a five-year history of visual clouding. One year 
before examination here, he had noted the onset of 
neural hearing loss, episodic gait instability, and 
weakness. A thorough neurologic evaluation was 
undertaken. Results of a cytologic examination of the 
cerebrospinal fluid were consistent with reticulum 
cell sarcoma. 

On ocular examination the patient’s visual acuity 
was 6/22 (20/70) bilaterally. Results of an anterior 
segment examination were unremarkable. The pa- 
tient had vitreous cells bilaterally; the right vitreous 
had 2+ cells and the left vitreous 4+ cells. There 
were some yellow-white lesions in the right fundus. 

Because of the extensive central nervous system 
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and ocular disease, the patient received 5,000 rads of 
whole-brain radiation with 4,000 rads to the spine in 
January 1973. He also received three courses of 
intrathecally administered methotrexate. In 1980 the 
patient went to another institution because of a single 
episode of transient disorientation without localizing 
signs. A thorough medical evaluation was performed. 
Results of a cytologic examination of the cerebrospi- 
nal fluid, a general physical examination, and brain 
computed tomographic scans were unremarkable. 
Ocular findings included persistent 2+ vitreous cells 
in the left eye. Results of a cytologic examination of 
fluid obtained by an anterior chamber paracentesis 
were consistent with residual ocular reticulum cell 
sarcoma. At present the patient is alive and well: 
medication is limited to topical corticosteroids for his 
ocular disease. 


DISCUSSION 


Ocular reticulum cell sarcoma is an 
unusual tumor that simulates diffuse uve- 
itis; vellow-white chorioretinal infiltrates 
with vitreous cellular opacities are char- 
acteristic.'* Approximately 50 cases have 
been reported. For patients aged 50 years 
or older who suffer from bilateral diffuse 
uveitis, ocular reticulum cell sarcoma 
should be considered in the differential 
diagnosis.>" 

Ocular involvement may initially be 
unilateral; eventually 80% of patients 
develop bilateral disease.? Usually the 
ocular lesions are either nonresponsive or 
exacerbated by the use of corticosteroids 
or cytotoxic agents.®* 

Approximately 75% of patients develop 
central nervous system involvement be- 
fore or after the discovery of the ocular 
lesions.’ In ten of 12 consecutive pa- 
tients examined here, central nervous 
system involvement was documented 
(unpublished data). Many patients, in- 
cluding our Patients 2 and 3, have con- 
comitant neurologic symptoms; some, 
including our Patient 1, have central 
nervous system disease without symp- 
toms or positive findings on physical 
examination. 

Recurrent or progressive central ner- 
vous system disease is the most common 
cause of death in ocular reticulum cell 
sarcoma. We previously reported that 
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seven of nine patients died of central 
nervous system disease, and that the 
average interval between diagnosis and 
death was 12 months.” Only 25% of 
patients develop lymphoma outside the 
eye or central nervous system.” In six of 
eight patients we previously described, 
there was an improvement in visual acu- 
ity after treatment with 4,000 rads of 
whole-brain and eye irradiation.? At the 
present time we routinely irradiate both 
eyes of patients with reticulum cell sarco- 
mas because there is a high incidence of 
bilaterality. Since most patients develop 
central nervous system disease, which is 
the ultimate cause of death, we treat the 
central nervous system with 4,500 to 
9,000 rads of whole-brain irradiation fol- 
lowed by a 500- to 1,000-rad boost to the 
spinal cord.” 

Radiation has been the standard treat- 
ment for both systemic and ocular his- 
tiocytic lymphoma (reticulum cell sar- 
coma)."” Promising results have been 
obtained with combination drug chemo- 
therapy in nonocular histiocytic lympho- 
mas.*'! In central nervous system histio- 
cytic lymphoma, the relative efficacy of 
chemotherapy, irradiation, or a combina- 
tion of both is still unknown.® Possibly, 
the combination of intrathecal chemo- 
therapy and irradiation improves the 
dismal prognosis which has been associat- 
ed with ocular reticulum cell sarcoma. It 
is significant that the only long-term 
survivors we have treated during the last 
four years have received both chemother- 
apy and irradiation. 

In these three cases, the combination 
of chemotherapy and irradiation signifi- 
cantly prolonged survival compared to 
patients treated previously with irradia- 
tion alone. These three patients are alive, 
on the average, 36 months after therapy 
and approximately 40 months after the 
initial diagnosis. 

Our management of ocular reticulum 
cell sarcoma is changing. In older pa- 
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tients with diffuse uveitis, yellow chorio- 
retinal infiltrates, and vitreous cells, we 
perform a vitreous biopsy with either a 
20-gauge blunt needle or a vitrectomy 
instrument, using suction only. The biop- 
sy material is examined with both stan- 
dard cytologic and immunohistologic 
techniques; malignant cells are usually 
large, pleomorphic, with scant cytoplasm 
and eccentric nuclei; immunohistologic 
evaluation demonstrates monoclonali- 
ty.’ Each patient undergoes a com- 
plete central nervous system evaluation, 
including physical examination, com- 
puted tomography, and cytologic evalua- 
tion of the cerebrospinal fluid. Although 
systemic involvement is uncommon in 
patients with ocular reticulum cell sar- 
coma, we routinely perform a systemic 
evaluation, including bilateral bone mar- 
row biopsies, lymphangiographic stud- 
ies, and body computed tomographic 
scans. 

We routinely administer bilateral ocu- 
lar and whole-brain irradiation. If central 
nervous system disease is demonstrated, 
we add intrathecal chemotherapy. The 
best agent for treating ocular reticulum 
cell sarcoma is still undetermined. Al- 
though we did not observe significant 
side effects with chemotherapy, we 
would expect some when more patients 
have been treated.*”” 

Similarly, the role of vitrectomy in the 
management of this condition is unclear. 
In Case 1 we performed a vitrectomy 
because the patient had failed to improve 
after an initial course of radiation, and 
we were uncertain whether an adequate 
dosage of chemotherapeutic agents would 
enter the vitreous." 

Ocular reticulum cell sarcoma is a rare 
tumor. Data from prospective random- 
ized treatment trials are lacking. How- 
ever, the results in these three patients, 
who were treated with a combination of 
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chemotherapy and irradiation, suggested 
that combination therapy increases survi- 
val in this cancer. 
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CONTACT LENSES IN THE MANAGEMENT OF MYOPIC 
ANISOMETROPIC AMBLYOPIA 


MARILYN METs, M.D., AND RONALD L. PRICE, M.D. 
Cleveland, Ohio 


We treated 16 patients aged 1% to 11 years with myopic anisometrop- 
ic amblyopia with contact-lens correction of refractive error and 
occlusion. The degree of visual improvement compared favorably with 
that reported with the use of spectacles. 

There were no complications from contact lenses, and only one 
patient required anesthesia for fitting. Contact lenses appear to be 
more satisfactory than spectacle lenses in the management of myopic 
anisometropic amblyopia in regard to cosmesis, comfort, and treatment 


compliance. 


Patients with myelinated retinal nerve fibers and unilateral severe 
myopia had a poor visual prognosis. Treatment should not be aban- 
doned in these children, but prolonged occlusion is not indicated. 

The presence of strabismus at the start of treatment appeared to 


have little effect 


on the final visual results. Most patients with 


strabismus responded well to occlusion, and all such children should be 
considered candidates for treatment of their amblyopia. 


Amblyopia secondary to unilateral se- 
vere myopia has had such a poor progno- 
sis with both pleoptic therapy! and occlu- 
sion therapy’ that many ophthalmologists 
have been discouraged from initiating 
treatment. Improvement in visual acuity 
to 6/12 (20/40) or better has been report- 
ed with pleoptic therapy in three of 21 
patients’ (14%) and in four of 16 patients 
(25%).* Results with spectacle correction 
of refractive errors and occlusion are only 
slightly more encouraging, with an im- 
provement in visual acuity to 6/12 (20/40) 
or better shown in 16%,! 24%,* and 55% 
of patients.’ The best result reported so 
far has been improvement in 12 of 15 
patients (80%) who achieved final visual 


From the Department of Ophthalmology, Cleve- 
land Clinic Foundation, Cleveland, Ohio. 

Reprint requests to Ronald L. Price, M.D., De- 
partment of Ophthalmology, Cleveland Clinic Foun- 
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acuities of 6/12 (20/40) or better. How- 
ever, this study excluded patients with 
obvious abnormalities such as glaucoma, 
retinopathy of prematurity, degenerative 
myopia, and myelinated retinal nerve 
fibers. 

These studies, for the most part, used 
spectacles to correct the refractive error, 
although contact lenses were used in a 
few unspecified patients. It is not possi- 
ble to compare the results of treatment 
with contact lenses and spectacles in 
these studies, but it is interesting that 
none of the authors implied that one form 
of correction had an advantage over the 
other. The effectiveness of contact lenses 
with occlusion for anisometropic myopic 
amblyopia is unknown. Although Leben- 
sohn’ advocated contact lenses, others 
discouraged their use because of Knapp’s 
rule that contact-lens correction induces 
a greater difference in image size than 
spectacle correction in anisometropia 
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with axial myopia. However, a study 
of aniseikonia in these patients with 
the phase-difference haploscope found 
that some individuals with anisometropic 
myopia had more aniseikonia with spec- 
tacle correction than with contact-lens 
correction.* These authors encouraged 
contact-lens correction when a reasonable 
stereo-acuity could not be obtained with 
spectacles.’ 

In theory, therefore, it appears that 
contact-lens correction of anisometropia 
produces a greater aniseikonia than spec- 
tacles in axial anisometropic myopia. 
Experiments, however, seem to indicate 
that spectacles themselves produce a 
greater degree of aniseikonia than con- 
tact lenses. However, this conflict, al- 
though influencing binocularity in these 
patients, has no bearing on the treatment 
of the amblyopia itself. We investigated 
contact-lens correction of refractive error 
with occlusion in the treatment of aniso- 
metropic myopic amblyopia. 


SUBJECTS AND METHODS 


We reviewed the records of patients 
examined during a three-year period and 
selected 16 who met the following crite- 
ria: (1) All patients had anisometropic 
myopia with amblyopia, with the ambly- 
opic eye having a spherical equivalent of 
at least —5.00 diopters and a difference in 
the spherical equivalents between the 
eyes of 5.00 diopters. (2) All used con- 
tact-lens correction of the refractive error 
of the more myopic eye. (3) All were old 
enough at the completion of the study for 
a numerical visual acuity on Snellen 
alphabet letters or the isolated E chart to 
be measured. Patients who were too 
young at the beginning of the study for 
their numerical visual acuities to be 
measured were tested with Allen picture 
cards. To compare visual acuities, we 
mathematically converted the values ob- 
tained with the Allen picture cards to the 
Snellen fraction notation (Allen picture 
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cards at 20 feet were considered to equal 
6/9 {20/30]). 

We determined refractive errors pri- 
marily by cyclogyl cycloplegia. Contact 
lenses were fitted while the patient was 
awake, in all except for Patient 7 who 
required insufflation anesthesia. Patient 
8 used cellulose acetatebutyrate lenses; 
all others used polymethylmethacrylate 
lenses. The more myopic eye was fitted 
with a contact lens that overcorrected 
the myopia by —0.25 diopter. Black 
contact lenses were used exclusively for 
occlusion in seven patients and adhesive 
patches in the other nine patients. The 
contact lenses were worn all day in the 
amblyopic eye. Full-time occlusion was 
used for preschool patients. In school- 
aged patients, occlusion was used after 
school hours. 


RESULTS 


The age of the patients at first examina- 
tion ranged from 1% to 11 years with a 
mean age of 5 years (Table). There were 
ten girls and six boys. The spherical 
equivalent of the more myopic eye 
ranged from —5.375 to ~16.50 diopters 
with a mean of —10.00 diopters. The 
difference in the spherical equivalents 
between the two eyes ranged from 5.25 
to 16.375 diopters with a mean of 10.25 
diopters. Eight of the 16 patients had 
strabismus. Three had esotropia and five 
exotropia. The presence of strabismus did 
not significantly affect the visual results of 
the amblyopic treatment. 

The 16 patients fall into three well- 
defined groups: Group 1, Patients 1 
through 10 who achieved final visual acu- 
ities of 6/12 (20/40) or better; Group 2, 
Patients 11 to 13 who failed to achieve 
6/12 (20/40) but improved two or more 
Snellen lines; and Group 3, Patients 14 
through 16 who showed little if any 
improvement (Figure). Within each of 
these three groups, the improvement in 
visual acuity with occlusion was signifi- 
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TABLE 
PRETREATMENT AND POSTTREATMENT FINDINGS IN 16 PATIENTS 
Se ere 
Spherical Equivalent 














Age In Severely Difference 
Patient (vrs) Retraction Myopic Eve Between Eyes 

l 6 RE c= 7254+437 x 20 + 5,310 3,25 
L.E.: — 1.00 +1.75 x 160 

2 6 R.E.: ~13.00 +2.50 x 20 «IL 11.25 
L.E: ~ 1.00 +1.00 x 20 

3 8 R.E.: ~12.50 +3.00 x 160 —11,00 12.25 
hect A29 

4 5 RE.: —10.00 +2.00 x 135 — 9.00 10.00 
L.E.: + 1.00 

5 4 RE.: ~ 6.00 +0.50 x 180 3.40 8.125 
L.E.: + 2.25 +0.25 x 180 

6 > RE: + 1.50 ~ 10,00 11.50 
L.E.: —10.00 

7 2 Rieke 7200 = FOO 7.00 
L.E.: Plano 

8 6 RE: — 2.25 +1.00 x 50 = 815 6.125 
L.E.: ~ 8.50 +1.25 x 100 

g 2 R.E.: ~ 1.50 — 11.50 10,00 
i. =41,560 

10 2 R.E.: —11.00 +3.00 x 170 — 9.50 6.375 
L.E: — 4.00 +1.75 x 170 

lI H RE.: ~ 0.50 +0.75 x 90 — 16.50 16.375 
L.E.: —16.50 

12 6 RE.: —13.50 — 13.50 13.50 
L.E.: Plano 

13 6 R.E.: ~13.75 +1.50 x 180 — 13.00 9.875 
L.E.: — 3.50 +0.75 x 180 

l4 3 R.E.: —10.50 +3.00 x 125 - 9.00 10.50 
L.E.: + 1.00 +1.00 x 90 

15 4 RE t L79 = 11.875 13.625 
L.E.: —12.50 +1.25 x 180 

16 3 R.E.: ~11.00 +2.00 x 90 — 10.00 11.75 
L.E.: + 1.50 +0.50 x 90 


aaee e a UUO 
"By isolated Snellen letters, 

"By whole-line Snellen letters. 

* By isolated E. 

` By Allen cards mathematically converted to Snellen notation (cards at 20 feet = 6/9 [20/30)). 


cant only in Group 1 (P = .008 by Stu- retinal abnormalities that could account 
dent's t-test). However, if the results for fora significant decrease in visual acuity. 
Groups | and 2 are totaled, the improve- The myelination extended vertically from 
ment in visual acuity is still significant the optic disk superiorly or inferiorly, or 
(P = .025 by Student's t-test). both, for at least 4 disk diameters, but 
The three patients in Group 3 (Patients did not involve the macular area or the 
14 to 16) differed significantly from the area of the papulomacular bundle. This 
other 13 patients in that they had myelin- was the only finding other than visual 
ated retinal nerve fibers. None of the response that distinguished these pa- 
other 13 patients had any observable tients from the others in the study. 
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TABLE (continued) 
PRETREATMENT AND POSTTREATMENT FINDINGS IN 16 PATIENTS 
eee eee _——_——— 
Visual Acuity 
Final 
Occlusion Stereopsis 
Initial Final {mos) Strabismus (sec) 
6/120 (20/400)* 6/7.5 (20/25)* a ~ 3,000 
6/60 (20/200)" 6/7.5 (20/25 9 E 3,000 
6/60 (20/200)* 6/9 (20/307 9 Intermittent 40 
. exotropia 
6/60 (20/200)* 6/9 20/30) 9 — 3,000 
6/30 (20/100) 6/9  (20/30)* ll Constant 0 
l esotropia 
6/24 (20/80) 6/6 (20/207 17 == 100 
6/24 (20/80) 6/9 (20/30)* 10 Constant 0 
. exotropia 
6/22 (20/70) 6/9 (20/30) 4 Constant 0 
exotropia 
6/18 (20/60) 6/9 (20/30)* 5 as 140 
6/18 (20/60) 6/9 (20/30) il Constant 0 
esotropia 
C.F. — 6/60 (20/200)* 6 Constant 0 
exotropia 
6/120 (20/400)* 6/24 (20/80) § -— Q 
6/240 (20/800)* 6/60 (20/200)* § Constant 0 
| esotropia 
CGF. — 6/60 (20/200¥ 4 Constant Q 
exotropia 
6/60 (20/200)* 6/30 (20/100) B — Q 
6/30 (20/1007 6/30 (20/100)* j4 m 3,000 


enn ane ein teteemati siaualiettaanmmttittiammasitttttmentittttttC ttt ttt 


The three patients in Group 2 had the 
greatest myopia in the amblyopic eye, 
ranging from —13.00 to — 16.50 diopters, 
and they began treatment with the poor- 
est visual acuity. Patient 11, the oldest 
patient in the study, was 11 years old at 
the time of initial treatment. All of the 
other 15 patients in the study began 
treatment while less than 8 years old. 
Patient 12 had a posterior staphyloma, 
although the macula appeared to be 
normal; Patient 13 was lost to follow-up 
after eight months. 

The ten patients in Group | were not 


otherwise distinguishable from the other 
six patients. The presence of strabismus 
in five of these patients apparently did 
not affect their final visual results. 

The fitting and wearing of contact 
lenses in these children did not present a 
problem, and anesthesia was required for 
the initial fitting in only one patient. All 
16 patients achieved six to eight hours of 
continuous wear within the first ten days 
after receiving their contact lenses. 
There were no significant complications 
with respect to wearing these contact 
lenses, and no patient left the study 
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Figure (Mets and Price). Visual results of the 16 
patients shown in order of decreasing response to 
occlusion. The lower bar indicates the preocclusion 
visual acuity and the upper bar indicates the final 
visual acuity. The months of occlusion necessary to 
achieve this final visual acuity are shown within each 
bar. 


because of inability to wear contact 
lenses. 


DISCUSSION 


The results of this study, which used 
contact lenses in the management of 
amblyopia secondary to unilateral severe 
myopia, compared favorably with those of 
previous studies, which primarily em- 
ployed spectacle correction. Only one 
study’ had results comparable to ours, 
and that study excluded all patients with 
obvious abnormalities, including myelin- 
ated retinal nerve fibers. 

There are a number of possible expla- 
nations for these results. After successful- 
ly adapting to contact lenses, the wearer 
is generally unaware of their presence, 
whereas spectacles, particularly heavy 
high-minus spectacles, are constantly an- 
noying because of their weight. The 
spectacles used in anisometropia also tilt 
annoyingly. For example, if Patient 12 
had been fitted with standard 44-mm 
round plastic spectacle lenses, the 
—13.50 right lens would have weighed 
12 g, whereas the plano left lens would 
have weighed only 5 g, a 7-g tilt factor. 

Additionally, spectacles are easily re- 
moved and left behind, whereas children 
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in the age group in this study are seldom 
able to remove their contact lenses. The 
optical correction of the severely myopic 
eye is, therefore, in place more of the 
time, as is the black contact lens used for 
occlusion. 

Another advantage of high-minus con- 
tact lenses over spectacle lenses is the 
lack of peripheral distortion, resulting in 
more comfortable vision. The improve- 
ment in visual acuity in myopic anisome- 
tropic amblyopia is directly proportional 
to the time that occlusion and refractive 
correction are in effect. Contact lenses 
appear to accomplish this better than 
spectacle lenses do. 

The three patients in this study with 
myelinated retinal nerve fibers were the 
only patients to show no visual improve- 
ment. A previous report of four cases of 
ipsilateral myopia, amblyopia, strabis- 
mus, and myelinated retinal nerve fi- 
bers," suggested that the symptoms of 
these patients form a syndrome. One of 
the four patients mentioned in that report 
was treated with spectacle correction of 
refractive error and occlusion and failed 
to respond. The three patients in the 
present study with myelinated retinal 
nerve fibers had no other unfavorable 
findings when compared with the other 
13 patients. They were among the young- 
est in the series treated, and two had 
initial visual acuities better than those in 
Group 2, but these three were the only 
patients who did not respond to therapy. 

Eight patients in this study had strabis- 
mus in addition to anisometropia; three 
had esotropia; and five had exotropia. 
Two of the patients with esotropia and 
three with exotropia improved to 6/12 
(20/40) or better and one with esotropia 
and one with exotropia improved at least 
two Snellen lines. Only the one patient, 
who had strabismus and myelinated reti- 
nal nerve fibers, failed to improve. It 
seems that strabismus had no unfavorable 
effect on visual improvement in these 
patients. 
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The use of contact lenses in ani- 
sometropic myopia has previously been 
discouraged because of the theoretical 
aniseikonia induced and its effect on 
binocularity.’ In our Group 1, five of ten 
patients had orthotropia and one had 
intermittent exotropia, and yet all six 
achieved some degree of stereopsis after 
treatment. All wore at least one contact 
lens and those whose nonamblyopic eye 
required refractive correction wore two. 
Their stereopsis varied from 40 to 3,000 
seconds on the Titmus stereotest. None 
of the four patients with constant strabis- 
mus achieved any binocularity. It would 
appear, therefore, that contact lenses in 
anisometropic myopia do not prevent 
binocularity. 
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Cyclopentolate refractions of 146 premature infants disclosed higher 
incidences of myopia and anisometropia than those reported for 
full-term infants. Also, more than 70% of the premature infants had 
l diopter or more of astigmatism; 83% of the astigmatism was 
against-the-rule. Infants with shorter gestational periods had more 
severe myopia and astigmatism. Infants born very prematurely should 
undergo follow-up refractions to determine whether they retain 
refractive errors large enough to interfere with visual function. 


Infants born prematurely are at risk for 
visual problems. These problems include 
the visual consequences of the conditions 
that caused prematurity (for example, 
congenital infections and developmental 
anomalies), retrolental fibroplasia caused 
by oxygen therapy, a higher-than-normal 
incidence of strabismus and poor visual 
acuity in later years,’ and the myopia of 
prematurity that is present in early infan- 
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ey’ and that may or may not continue 
into childhood. +® The degree to which 
premature infants are at risk for astigma- 
tism*®" and anisometropia,* two treat- 
able factors known to influence visual 
performance, has not been thoroughly 
investigated. 

Our purpose was to examine the spher- 
ical and cylindrical components of refrac- 
tive errors in a group of premature in- 
fants of known gestational ages, and to 
evaluate the relationship between gesta- 
tional age and refractive error. 


SUBJECTS AND METHODS 


Infants at two Boston hospitals who are 
at risk for retrolental fibroplasia undergo 
thorough ophthalmic examinations, in- 
cluding cycloplegic refractions by a staff 
ophthalmologist. Between Oct. 18, 1978, 
and March 14, 1980, 233 such infants 
were examined. Of these, we included in 
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this study 146 infants who met the follow- 
ing criteria: (1) gestational age at birth, as 
determined by the attending neona- 
tologist, = 36 weeks; (2) age at the time 
of first refraction = 8 weeks; and (3) 
no ocular abnormalities found at a com- 
plete ophthalmic examination. At the time 
the infants underwent refraction, their 
mean age from onset of the mother’s 
last menstrual period was 34.2 weeks 
(S.D. = 2.4 weeks) and their mean postna- 
tal age was 2.8 weeks (S.D. = 2.9 weeks). 
The mean gestational age of the infants at 
birth was 31.4 weeks (S.D. = 2.9 weeks). 
We excluded 42 infants from the study 
group because their gestational ages were 
more than 36 weeks, five infants because 
they had not undergone refraction during 
the ocular examination, and 24 infants 
because ophthalmic examinations dis- 
closed retrolental fibroplasia in 19 in- 
fants, extensive retinal or conjunctival 
hemorrhages in two infants, and colobo- 
ma of the macula, severe conjunctivitis, 
and hypertensive retinopathy in one in- 
fant each. Also, we excluded 16 infants 
who were older than 8 weeks at the time 
of first refraction from the data analysis 
because the ages of these infants ranged 
so widely (9 to 38 postnatal weeks) that 
the data were insufficient to allow a 
meaningful analysis of the results. 

The cycloplegic agent we used for the 
refraction was cyclopentolate 1%; one 
drop was given 30 to 45 minutes before 
retinoscopy. Retinoscopies were per- 
formed with a Copeland streak retino- 
scope in a dimly lighted room. We evalu- 
ated retinoscopic reflexes while the infant 
was fixating the light of the retinoscope. 
One refractionist (R. A. P.) performed all 
but seven of the retinoscopies; previous 
retinoscopies performed by this refrac- 
tionist differed on the average by less than 
0.5 diopter from those of a second skilled 
refractionist."" All retinoscopies were 
done with the minus cylinder conven- 
tion. 
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Computer-aided analyses were carried 
out on data coded for power of spherical 
and cylindrical components for each eye, 
axis of cylindrical component for each 
eye, gestational age at birth, and postna- 
tal age at the time of retinoscopy. We 
calculated the spherical equivalent for 
each eye, and determined right-left eye 
differences in spherical equivalents for 
each infant. We classified the axis of any 
cylindrical component as with-the-rule if 
the minus cylinder axis was at 180 + 15 
degrees, against-the-rule for minus cylin- 
der at 90 + 15 degrees, or oblique (other 
than with-the-rule or against-the-rule). 


RESULTS 


Spherical equivalents—The mean 
spherical equivalents for the right and 
left eyes of the 146 premature infants 
undergoing refraction in this study were 
—0.69 diopter (S.D. = 2.8 diopters) and 
—0.41 diopter (S.D. = 2.8 diopters), re- 
spectively. These values were similar to 
those reported in previous studies of 
premature infants. ^4651315 

The distribution of spherical equiva- 
lents for the right and left eyes were not 
different (x* = 14.1; df = 15; P > .05) 
(Fig. 1). However, the distribution of 
spherical refractive errors for 280 full- 
term infants (560 eyes) who underwent 
refraction during the first 24 hours after 
birth® was different (x° = 325.9; df = 18; 
P < .001) (Fig. 1). Premature infants un- 
dergoing refraction before completion of 
a normal 40-week gestational period tend 
to be more myopic than newborn full- 
term infants. The data for full-term in- 
fants was similar to the findings of other 
investigators for full-term newborns.” 

A linear regression indicated that the 
gestational age of the infant at birth was 
significantly correlated with the infant's 
refractive error; infants who were born 
more prematurely tended to be more 
myopic than infants who were born less 
prematurely (r = .30; P < .001). This 
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Fig. 1 (Dobson and associates). Distributions of 
spherical equivalents in diopters for 146 premature 
infants, plotted with the distribution of spherical 
refractive errors in diopters reported by Hosaka® for 
280 full-term newborn infants. (The spherical equiva- 
lent equals the algebraic sum of the spherical power 

plus one half of the cylindrical power). 


result cannot be attributed to the fact that 
infants in the present sample underwent 
refraction at different ages; we found the 
same effect when we performed linear 
regressions on the data for groups of 
infants undergoing refraction at the same 
number of weeks after the last maternal 
menstrual period (Table). 

Figure 2 plots the differences in spheri- 
cal equivalents between fellow eyes for 
the premature infants in the present 
study, along with previously published 
data for differences between vertical me- 
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ridians of the fellow eyes of 150 prema- 
ture infants’ and our recently published 
data for differences in spherical equiva- 
lents between fellow eyes of 124 full-term 
infants undergoing refraction in the first 
postnatal year. The distributions for the 
two groups of premature infants were 
quite similar (y* = 2.39; df = 5; P > .05). 
Conversely, the full-term infants, tested 
at somewhat older ages, showed signifi- 
cantly less anisometropia (= 1 diopter 
difference between eyes) than did the 
premature infants f = 42.7; df = 4; 
P < .001). Further, only 20.5% of the 
infants in the present study showed a 
difference of less than 0.25 diopter in 
spherical equivalents between eyes, 
whereas 91.9% of the full-term infants in 
the previous study showed a difference of 
less than 0.25 diopter between eyes. 
Astigmatism—The mean cylindrical 
components of the right and left eye 
refractions were 1.9 diopters (S.D. = 1.8 
diopters) and 1.4 diopters (S.D. = 1.3 
diopters), respectively. These values 
were considerably larger than the values 
found in the three other studies**” that 
reported astigmatic error in premature 
infants. Furthermore, 71.3% of right eyes 
and 65.8% of left eyes examined in the 
present study showed at least 1 diopter of 
astigmatism (Fig. 3), whereas Hosaka® 
found astigmatism of at least 1 diopter in 


TABLE 
CORRELATIONS BETWEEN REFRACTIVE ERROR AND GESTATIONAL AGE 


Time Between Last 
Maternal Menstrual Period and 
Refraction (wk)* 


36.1 ~ 38 22 
34,1 ~ 36 50 
32.1 ~ 34 37 
30.1 - 32 20 


*Only groups with ten or more infants are included. 


P< .OOL. 
FP < 05. 


No. of Infants 


Spherical 
Equivalent Cylinder 
(Pearson's r) (Pearson’s r) 
56° 47" 
A4' 43° 
iat ~.19 
.19 —,03 
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(ZZ7Z4 Premature, n=|46 
Dobson and associates 
Premature, n=|50 
RANI Graham and Gray 
r----7 Full-term, n=124 6 


t- - — -J Fulton and associates 


PERCENT OF INFANTS 





DIFFERENCE BETWEEN EYES (DIOPTERS) 


Fig. 2 (Dobson and associates). Differences in 
spherical equivalents in diopters between right and 
left eyes of the 146 premature infants in this study, 
plotted with the distribution of differences in diop- 
ters of the refractive errors of the vertical meridians 
of the right and left eyes reported by Graham and 
Gray‘ for 150 premature infants and the distribution 
of differences in spherical equivalents in diopters 
between eyes found by Fulton and associates” for 
124 full-term infants between 0 and 50 weeks of age. 
The distributions from the two studies of premature 
infants are very similar and show a higher incidence 
of anisometropia than was found in the study of 
full-term infants. 


31% of premature infants and Graham 
and Gray‘ reported astigmatism of at least 
1 diopter in only 8% of their sample. 

A linear regression indicated that the 
cylindrical component of an infant's re- 
fractive error was correlated with the 
infant’s gestational age at birth; infants 
born after the shortest gestational periods 
tended to have more astigmatism than 
infants born after somewhat longer gesta- 
tional periods (r = .24; P < .01). We 
obtained the same result when analyzing 
data for groups of infants undergoing 
refraction at the same number of weeks 
after the last maternal menstrual period 
(Table). 

Figure 4 shows the axis of cylindri- 
cal error for the 101 infants who had 
1 diopter or more of astigmatism in the 
right eye. These results indicated that 
83% of the astigmatic infants had against- 
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Dobson and 5 Graham and 
associates Hosaka Gray4 


Fig. 3 (Dobson and associates). Percentage of 
premature infants who showed significant (=1 diop- 
ter) astigmatism. Results of the present study and the 
two previous studies that examined astigmatism in 
premature infants are plotted. Total number of eyes 
refracted is indicated at the top of each bar. 


% 
oom 71% 
40% 
7% 8% 20% 
10% 21% 40% 
Dobson Fulton Mohindra 
and and ” and i 
associates associates associates 


AXIS OF CYLINDER 


Fig. 4 (Dobson and associates). Axis of significant 
(=1 diopter) cylindrical error in minus cylinder 
convention for the 101 astigmatic infants in this 
study, 63 full-term astigmatic infants and children in 
the study by Fulton and associates," and 62 11- to 
20-week-old astigmatic full-term infants studied by 
Mohindra and associates.” Data shown are for right 
eyes only. In this study, 83% of infants with signifi- 
cant astigmatism had against-the-rule, 10% had 
with-the-rule, and 7% had oblique astigmatism. 
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the-rule astigmatism. Only 10% had 
with-the-rule and 7% had oblique astig- 
matism. Figure 4 also shows the results of 
two studies of full-term infants who un- 
derwent refraction in the first postnatal 
year. The cycloplegic retinoscopies of 
Fulton and associates” showed that there 
was also a high incidence (70%) of against- 
the-rule astigmatism among full-term in- 
fants and young children who had at least 
1 diopter of astigmatism, whereas the 
result of noncycloplegic refractions by 
Mohindra and associates" showed a more 
equal distribution of with-the-rule and 
against-the-rule astigmatism. 
DISCUSSION 

Our eycloplegic refractions of 146 pre- 
mature infants showed that these infants 
had a higher incidence of myopia and an- 
isometropia (a difference of at least 1 diop- 
ter in spherical equivalents between 
eyes) than has been reported for newborn 
full-term infants. Additionally, the pre- 
mature infants showed a high incidence 
of astigmatism of 1 diopter or more, 
similar to that reported in two recent 
studies’ ® of full-term infants who under- 
went refraction during the first postnatal 
year. Finally, analysis of refractive error 
as a function of the infants’ gestational 
ages at birth indicated that infants born 
more prematurely tended to be more 
myopic and more astigmatic than infants 
born less prematurely. 

The distribution of spherical equiva- 
lents for infants in this study was remark- 
ably similar to the results of other studies 
of premature infants undergoing refrac- 
tion during the first two postnatal 
months. The results indicated that very 
voung premature infants have more myo- 
pia than do full-term newborn infants. 
Whether this tendency of premature 
infants to be myopic remains past early 
infancy has not yet been resolved. Al- 
though a number of studies have found a 
higher incidence of myopia in children 
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who were born prematurely than in chil- 
dren who were born at term,!!"" other 
studies’ have shown that by the time 
the infants are 6 months old, the mean 
refractive errors for premature and full- 
term infants do not differ. Unfortunately, 
most of the infants we studied were lost 
to further follow-up, because they were 
from homes located quite far from Bos- 
ton. 

The high incidence (71% for right eyes 
and 66% for left eyes) and the severity of 
astigmatism (1.9 diopters for right eyes 
and 1.4 diopters for left eyes) seen in the 
present sample of premature infants were 
greater than those seen in previous stud- 
ies?" Differences in the samples of 
premature infants included in each study 
or in techniques of refraction may explain 
these discrepant results. However, a 
surprisingly high incidence of astigma- 
tism has also been found in full-term 
infants. *® The cause of the high inci- 
dence of astigmatism in infants has yet to 
be discovered. Banks” suggested that it is 
the result of the disparity between the 
optical and visual axes of infants eyes, a 
hypothesis that predicts against-the-rule 
astigmatism. Eighty-three percent of the 
astigmatic infants in our sample showed 
against-the-rule astigmatism. Only fol- 
low-up refractions and visual acuity tests 
can determine the effects of such severe 
astigmatism on the visual development of 
premature infants. 

The incidence of anisometropia found 
in our sample of premature infants (32% 
showed a difference of at least 1 diopter 
in spherical equivalents between eyes) 
was similar to that previously reported 
for a group of premature infants,’ and was 
much greater than that reported for 
full-term infants undergoing refraction 
during the first postnatal year." This 
suggested that premature infants may be 
at risk for the development of amblyopia. 
Only follow-up refractions can determine 
whether the anisometropia remains and 
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interferes with the infants’ visual func- 
tion. 

Our study was the first to examine the 
correlation between refractive error and 
gestational age at birth. The results indi- 
cated that premature infants with lower 
gestational ages tend to have more myo- 
pia and more severe astigmatism than do 
premature infants born after longer gesta- 
tional periods. These results were consis- 
tent with previous findings that infants 
with many signs of prematurity tend to 
show a high incidence of myopia.’ 

In conclusion, the results indicated 
that premature infants who do not have 
retrolental fibroplasia are nevertheless at 
risk for severe refractive errors. These 
infants have higher incidences of myo- 
pia and anisometropia than those re- 
ported for full-term infants. Additionally, 
the premature infants have a high inci- 
dence and a severe degree of astig- 
matism. Previous studies suggested that 
myopia in premature infants and astig- 
matism in full-term infants decrease 
with age.®*) 81619 However, age-related 
changes in anisometropia and severe 
astigmatism have yet to be established for 
premature infants. If the astigmatism and 
anisometropia found in this sample per- 
sist into childhood, visual function will be 
impaired. Therefore, premature infants 
should have ophthalmic follow-up exami- 
nations. 
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PRIMARY HERPES SIMPLEX SUBEPITHELIAL DENDRITIC 


GEORGE A. STERN, M.D., Z. SUZANNE ZAM, B.S., 
AND VICKI J. GUTGESELL, M.D. 


Gainesville, Florida 


KERATITIS 


A 37-year-old man developed an acute follicular conjunctivitis with 
preauricular lymphadenopathy believed to be epidemic keratoconjunc- 
tivitis. On the eighth day of his disease, subepithelial dendritic opacities 
developed in the cornea which were not typical of either epidemic 
keratoconjunctivitis or herpetic keratitis. A diagnosis of primary herpes 
simplex virus infection was established by positive viral culture and a 
rise in serum antibody titer to herpes simplex virus. Subepithelial 
dendritic keratitis as a manifestation of herpes simplex infection of the 
cornea has not been previously described. The lesions seen in this 
patient were not reproducible in rabbits and we believe they represent 
an unusual host response to the virus. This form of herpetic keratocon- 
junctivitis is extremely difficult to differentiate from epidemic kerato- 
conjunctivitis. Corticosteroids should be used with caution in cases that 
are not completely typical of epidemic keratoconjunctivitis. 


Acute follicular conjunctivitis can be 
caused by a number of organisms, includ- 
ing adenoviruses, herpes simplex virus, 


epidemic keratoconjunctivitis, who de- 
veloped an acute follicular conjunctivi- 
tis with preauricular lymphadenopathy. 


Newcastle disease virus, and Chlamydia 
trachomatis. The most important differ- 
entiation to be made among these dis- 
eases is between epidemic keratocon- 
junctivitis, caused by adenovirus types 8 
and 19,' and primary herpes simplex 
keratoconjunctivitis. This distinction can 
usually be made clinically on the basis of 
the characteristic corneal lesions that 
occur in these syndromes. 

We studied a patient, believed to have 
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Eight days after the onset of symptoms, 
subepithelial infiltrates developed which 
were large and dendritic in shape and not 
characteristic of either epidemic kerato- 
conjunctivitis or herpes simplex keratitis. 
Viral cultures and a rise in antibody titer 
to herpes simplex virus established 
diagnosis of primary herpes simplex virus 
infection. Subepithelial dendritic lesions 
are an unusual manifestation of herpes 
simplex virus infection and, to our knowl- 
edge, have not been previously de- 
scribed. 


CASE REPORT 


A 37-year-old man had a two-day history of red- 
ness, irritation, and a watery discharge in the right 
eye. There was no recent exposure to eve infections, 
and no history of gingivostomatitis or other manifes- 
tation of herpetic infection. 

An ocular examination disclosed a best corrected 
visual acuity of 6/6 (20/20) in both eves. A tender 
preauricular lymph node was present on the right 
side. The eyelids on the right were mildly swollen, 
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but there were no vesicular lesions. Severe follicular 
conjunctivitis and a mild punctate epithelial keratitis 
were present on the right side. The left eye was 
normal. A diagnosis of probable epidemic keratocon- 
junctivitis was made and the patient was treated 
prophylactically with topical 10% sulfacetamide solu- 
tion. He was reexamined at three-day intervals. 

Six days later (day 8 of his disease) he returned 
because of an increasing foreign-body sensation and 
photophobia in the right eye. At that time, several 
subepithelial infiltrates were seen centrally in the 
right eye. However, these lesions were atypical for 
epidemic keratoconjunctivitis in that they were large 
in size and assumed ameboid and branching, serpigi- 
nous shapes, most easily observed by retroillumina- 
tion (Figs. 1 and 2). There were no epithelial ero- 
sions or dendritic epithelial ulcers at this, or any 
other, time. The lesions did not stain with fluores- 
cein. A vesicular lesion also developed at the margin of 
the right upper eyelid (Fig. 1). The left eye remained 
normal. Because herpes simplex virus infection was 
suspected, specimens were collected from the right 
eye for viral culture and serum was collected for viral 
titers. The patient was treated with topically applied 
1% trifluridine solution every four hours. Within one 
week, the conjunctivitis and subepithelial lesions 
resolved completely. 

One month later, serum was again collected for 
convalescent viral titers. The right eye showed no 
sign of recurrence. 


MATERIAL AND METHODS 


Viral cultures—Specimens taken from 
the right eye were inoculated onto a 
monolayer culture of primary human 
foreskin cells grown in RPMI 1640 medi- 
um supplemented with 10% fetal calf se- 
rum, 1% glutamine, gentamicin, 50 ug/ml, 
and amphotericin B, 5 pg/ml. The cul- 
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tures were examined daily for cytopathic 
effect. After a cytopathic effect was ob- 
served, the virus was harvested and 
identified by neutralization with virus- 
specific antibody produced in rabbits. 

Serum titers—We determined neutral- 
izing antibody titers by plaque reduction 
assay of acute and convalescent sera 
against the patient's isolate. 

Animal studies—We inoculated both 
eyes of two 3-kg white New Zealand 
rabbits by instilling 0.05 ml of the pa- 
tients virus containing 1 X 10° plaque- 
forming units onto the corneas. The 
eyelids were then closed and the eyes 
massaged for 20 seconds. We examined 
the animals at two-day intervals with a 
slit-lamp biomicroscope and fluorescein 
staining and observed them for conjuncti- 
vitis, epithelial and stromal keratitis, 
corneal vascularization, and iritis. 


RESULTS 


Viral cultures—Within 48 hours, we 
observed the cytopathic effect character- 
istic of herpes simplex virus. The virus 
was identified as herpes simplex virus 
type l. 

Serum titers—We found that the acute 
serum had a neutralizing antibody titer 
against type 1 herpes simplex virus of 1:8. 
The convalescent serum showed a four- 





Fig. 1 (Stern, Zam, and Gutgesell). Right eye, day 
8. Slit-lamp photograph shows the subepithelial 
location of corneal opacities. A vesicular lesion is 
present at the upper eyelid margin. 


Fig. 2 (Stern, Zam, and Gutgesell). Right eye, day 


8. Retroillumination photograph of right cornea 
shows the ameboid and dendritic shape of the 
lesions. 
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fold rise in titer to 1:32, consistent with a 
primary herpes simplex infection. 

Animal studies—Three days after inoc- 
ulation, all eyes had developed a conjunc- 
tivitis and either punctate epithelial ero- 
sions or dendritic ulcers. During the next 
week the corneal lesions enlarged to form 
geographic ulcers in all eyes. Two eyes 
developed stromal keratitis and iritis, 
leading to corneal vascularization and 
scarring. The other two eyes cleared with 
minimal vascularization. One rabbit de- 
veloped encephalitis. These findings were 
typical of herpes simplex type 1 infection 
in the rabbit. 


DISCUSSION 


In the absence of characteristic corneal 
lesions, the clinical differentiation of epi- 
demic keratoconjunctivitis and primary 
herpes simplex virus infection can be 
difficult. Knopf and Hierholzer,” in a 
study in which the cause of viral kerato- 
conjunctivitis was established by viral 
cultures and serum titers, indicated that 
some cases believed clinically to be epi- 
demic keratoconjunctivitis were caused 
by herpes simplex virus and that some 
cases believed to be herpes simplex kera- 
toconjunctivitis were caused by adenovi- 
rus. 

Our patient developed corneal lesions 
atypical of both syndromes. In epidemic 
keratoconjunctivitis, the subepithelial in- 
filtrates develop later in the course of the 
disease than did those that were observed 
in our patient," and assume a more uni- 
form, round shape than the pleomorphic, 
serpiginous lesions seen in this case. Ad- 
ditionally, the subepithelial lesions in 
epidemic keratoconjunctivitis are not re- 
sponsive to antiviral agents’ and disap- 
pear slowly during the course of several 
months. In our patient, these lesions re- 
solved completely in one week after 
being treated with trifluridine. 

In primary herpes simplex keratocon- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1981 


junctivitis, the characteristic corneal le- 
sion is dendritic epithelial ulceration. 
These lesions usually occur seven to ten 
days after the onset of the conjunctivitis, 
which coincided with the appearance of 
the corneal lesions in this case.’ Also, 
numerous small dendrites are often seen; 
this corresponded with the pattern seen 
in our patient. In our patient, however, 
the lesions were subepithelial opacities 
rather than epithelial ulcerations. We 
examined the patient at frequent inter- 
vals and at no time did we see any 
epithelial defects by fluorescein staining. 
Subepithelial ghost opacities similar to 
those seen in our patient may occur as a 
residual effect of herpetic keratitis.” How- 
ever, these opacities only occur in areas 
of previous dendritic ulceration and may 
be accentuated by antiviral drugs,’ in 
contrast to the response seen in our 
patient. 

That herpes simplex virus type 1 was 
the causative agent of this infection was 
established by a positive culture for the 
virus. The fourfold rise in serum titer to 
herpes simplex virus is consistent with a 
primary infection. To our knowledge, 
subepithelial dendritic keratitis as a man- 
ifestation of either primary or recurrent 
herpes simplex infection in the cornea 
has not been previously described. 

Recent studies’ have shown that differ- 
ent strains of herpes simplex virus cause 
different types of keratitis in laboratory 
animals, leading to speculation that dif- 
ferent forms of herpetic keratitis may be 
the result of a virus-specific effect rather 
than a variable host response to the 
organism. We were not able to reproduce 
the subepithelial lesions in laboratory 
animals inoculated with the strain of 
herpes simplex virus isolated from our 
patient. The disease seen in our laborato- 
ry studies was typical of the infection 
caused by other virulent herpes simplex 
type l strains. We must conclude, there- 
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fore, that the findings in our patient 
represented an unusual host response to 
the virus. 

The recognition of this new form of 
herpes simplex keratitis and its differenti- 
ation from epidemic keratoconjunctivitis 
is important. The corneal lesions of epi- 
demic keratoconjunctivitis do not re- 
spond to antiviral drugs, but may respond 
to topical corticosteroids.* Conversely, 
in herpes simplex keratitis, antiviral 
therapy is effective and corticosteroids 
are contraindicated. Ophthalmologists 
should exercise caution in using cortico- 
steroids for the treatment of viral kerato- 
conjunctivitis because herpes simplex 


- infection may be difficult to differentiate 


from other viral infections. 
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CORNEAL TOXICITY WITH SYSTEMIC CYTARABINE 
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AND PAUL A. CHERVENICK, M.D. 


Pittsburgh, Pennsylvania 


Three patients with leukemia developed corneal toxicity while 
receiving high doses (3 g/m’) of systemic cytarabine. Symptoms began 
five to seven days after initiation of treatment with high doses of 
systemic cytarabine and consisted of ocular pain, tearing, foreign-body 
sensation, photophobia, and blurred vision. All three patients devel- 
oped bilateral conjunctival hyperemia and fine corneal epithelial 
opacities and refractile microcysts that were more numerous in the 
central than in the peripheral cornea. The symptoms disappeared 
without treatment in approximately one week. The corneal changes we 
observed with high doses of systemic cytarabine resembled descriptions 
of corneal toxicity from topical cytarabine and were probably secondary 
to inhibition of DNA synthesis in the corneal epithelium. 


Topically applied cytarabine has caused 
corneal toxicity?" and, therefore, it can- 
not be used in treating herpes simplex 
keratitis. Cytarabine in high doses 
(3 g/m*), however, has been used systemi- 
cally to treat refractory adult acute non- 
lymphocytic leukemia. ’* 

To the best of our knowledge, there 
have been no reports of corneal toxicity 
secondary to systemic cytarabine. We 
recently treated three leukemic patients 
who developed corneal toxicity while 
receiving high doses of systemic cytara- 
bine. 


CASE REPORTS 


Case 1—A 54-year-old woman with acute promy- 


elocytie leukemia underwent various courses of 


chemotherapy with daunomycin, thioguanine, and 
cytarabine in standard doses from November 1979 to 
August 1980. 


From the Departments of Ophthalmology (Drs. 
Hopen and Mondino), Pathology (Dr. Johnson), and 
Hematology (Dr. Chervenick), University of Pitts- 
burgh School of Medicine and Eve and Ear Hospital, 
Pittsburgh, Pennsylvania. 

Reprint requests to Bartly J. Mondino, M.D., 
Department of Ophthalmology, Eye and Ear Hospi- 
tal, 230 Lothrop St., Pittsburgh, PA 15213. 
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Although she had no symptoms, the patient was 
admitted for re-induction chemotherapy in August 
1980 because blast cells were found on a bone 
marrow aspirate. At physical examination, the pa- 
tients pupils, conjunctivas, and fundi were normal. 
The lungs were clear to auscultation, and a 2/6 
systolic murmur was heard at the left sternal border 
that radiated to the apex. Results of abdominal and 
neurologic examinations were normal. Laboratory 
tests gave the following values: white blood cell 
count, 4,200/mm’ with 66% neutrophils, 5% band 
cells, 24% lymphocytes, and 5% monocytes; hemo- 
globin, 11.5 g/100 ml; hematocrit, 33.8%; platelet 
count, 293,000/mm*: and reticulocyte count, 2%. 
Prothrombin time and partial thromboplastin times 
were within normal limits. Results of chest X-ray film 
and electrocardiogram were normal. 

The patient was given cytarabine (3 g/m’) intrave- 
nously every 12 hours for five days. Two days after 
admission, a routine ophthalmologic consultation was 
requested. At that time there were no ocular com- 
plaints except for floaters in the left eve. On examina- 
tion, her corrected visual acuity was 6/7.5 (20/25) in 
both eyes. Her pupils reacted normally to light and 
accommodation, and her extraocular motility was full. 
The conjunctivas, corneas, and anterior chambers 
were normal in both eyes. Tension by applanation 
tonometry was 12 mm Hg in each eve. Ophthalmos- 
copy disclosed normal optic disks and tortuous retinal 
bleod vessels but no hemorrhages or exudates. 

After five days of cvtarabine therapy, the patient 
requested another ophthalmologic consultation. She 
complained of foreign-body sensation, photophobia, 
tearing, and blurred vision in both eyes that had 
been present for two days. On examination her 
corrected visual acuity was 6/60 (20/200) in both eyes. 
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Tension by applanation tonometry was 10 mm Hg in 
each eye. Her pupils reacted normally to light and 
accommodation, and her extraocular motility was 
full, Preauricular and submandibular lymph nodes 
were not palpable. The eyelids and eyelashes were 
normal. Bilateral intense conjunctival hyperemia was 
present without prominent follicles or papillae. Both 
corneas showed fine epithelial opacities and refractile 
microcysts that were more numerous centrally than 
peripherally. The corneal epithelium showed mild 
superficial punctate staining with fluorescein. Folds 
in Descemet’s membrane and mild stromal edema 
were also noted. The anterior chamber was clear in 
both eyes. The second ophthalmoscopic examination 
gave the same results as the first one. Cultures of the 
eyelids and conjunctivas were taken on blood agar 
and mannitol plates with a cotton-tipped applicator 
moistened with trypticase soy broth. Mannitol- 
negative staphylococci were recovered from the left 
eyelid. Viral cultures of the conjunctiva for herpes 
simplex and adenovirus were negative. Giemsa stain 
of conjunctival scrapings showed many polymorpho- 
nuclear leukocytes and moderate amounts of necrotic 
and degenerating epithelial cells. A biopsy of the 
corneal epithelium of the left eye was done. 

Two days later, her symptoms began to improve. 
Her corrected visual acuity was R.E.: 6/18 (20/60) 
and L. E.: 6/30 (20/100). Mild conjunctival hyperemia 
was still present, and there were fewer corneal 
epithelial opacities and microcysts. Five days later, 
the symptoms of foreign-body sensation, tearing, and 
redness disappeared and her visual acuity improved 
to 6/12 (20/40) in both eyes. The conjunctival hypere- 
mia resolved, and only a rare epithelial opacity was 
noted in either cornea. 


CORNEAL TOXICITY WITH CYTARABINE / 
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We fixed the stripped corn/al epithelium obtained 
from this patient in Karnoysky’s solution. The tissue 
was then minced, postfix¢d in 1% osmium tetroxide, 
dehydrated in graded/alcohols, and embedded in 
Epon. We cut 1- sect/ons for light microscopic study 
and stained them with toluidine blue. We examined 
ultrathin sections stained with uranyl acetate and 
lead citrate with an ¢lectron microscope. 

Examination by light microscopy showed that the 
stripped stratified squamous corneal epithelium av- 
eraged six to seven cells in depth. The basal layer 
lacked an orderly ar/angement of columnar cells and 
had been replaced by one to two layers of irregularly 
shaped degeneratirg squamous epithelial cells 
(Fig. 1). These cells, which were present throughout 
the deep aspect“of the specimen, showed loss of 
cohesiveness, ¢ontained pyknotic nuclei, and were 
intermixed wich granular cytoplasmic debris. Isolat- 
ed degenerated cells were present within the wing 
cell layer, and there were many small microcysts 
containing, cellular debris. 

Electron microscopy disclosed that the basal as- 
pect of the epithelium contained several layers of 
irregularly shaped, flattened squamous cells (Fig. 2). 
These had an electron-dense cytoplasm with abun- 
dant tonofibrils. There were numerous vacuoles and 
distended mitochondria with disrupted cristae. The 
nuclei were shrunken with a convoluted, folded 
configuration and contained highly condensed heter- 
ochromatin and dense granular euchromatin. Cyto- 
plasmic granular debris containing organelles coated 
the deepest cells. In the areas sampled, the wing and 
superficial cells were unremarkable. No virions were 
identified. 


Case 2—A 64-year-old man with acute myeloblas- 








Fig. 1 (Hopen and associates). Case 1. Cells with deeply staining cytoplasm 
and pyknotic nuclei present throughout the basal layer of the corneal epitheli- 
um. An early stage of a microcyst represented by an isolated degenerating cell is 
present within the mid-epithelium centrally (toluidine blue, x 800). 
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Fig. 2 (Hopen and associates). Case 1. The 
markedly altered corneal basal epithelium contains 
several layers of flattened cells with electron-dense 
cytoplasm and shrunken nuclei (x6,720). 


tic leukemia underwent various courses of chemo- 
therapy with daunomycin, thioguanine, and cytar- 
abine in standard doses from November 1979 to 
August 1980. 

The patient was hospitalized for evaluation of 
progressive lethargy and angina after exertion in 
August 1980. Physical examination at admission 
disclosed normal extraocular motility, conjunctivas, 
and fundi. The oral mucosa showed scattered pete- 
chiae. Chest examination showed an increased anter- 
posterior diameter with normal breath sounds. A 
grade 2/6 systolic murmur was heard over the aortic 
area. Results of abdominal and neurologic examina- 
tions were normal. Laboratory tests gave the follow- 
ing values: white blood cell count, 1,100/mm?* with 
8% neutrophils, 3% bands, 64% lymphocytes, 4% 
monocytes, and 15% blast cells; hemoglobin, 
8.1 g/100 ml; hematocrit, 23.4%; and platelet count, 
27,000/mm*. Prothrombin time and partial thrombo- 
plastin times were normal. A chest X-ray film gave 
normal results, and an electrocardiogram showed no 
acute changes. A bone marrow aspirate on admission 
showed blast cells with Auer rods. 

The patient was given intravenous cytarabine 
(3 g/m*) every 12 hours for four days. One day after 
completing his course of chemotherapy, the patient 
complained of tearing, burning, blurred visual acu- 
ity, foreign-body sensation, and redness in both 
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eyes. The patient had used no topical ocular medica- 
tions except artificial tears. On examination, his 
visual acuity was R.E.: 6/60 (20/200) and L.E.: 
counting fingers. There was an iridectomy in the 
right eye from a cataract extraction in March 1977. 
He was wearing a hard contact lens in his right eye. 
Both pupils reacted to light, and his extraocular 
motility was full. Preauricular and submandibular 
nodes were not palpable. The eyelids and eyelashes 
were normal. Bilateral conjunctival hyperemia was 
present without prominent papillae or follicles. Fine 
corneal epithelial opacities and refractile microcysts 
were seen in both eyes; the lesions in the left cornea 
were denser and more numerous than those in the 
right. There was mild superficial punctate staining 
with fluorescein bilaterally. The anterior chamber 
was clear in both eyes. Results of an ophthalmoscopic 
examination were normal in the right eye, but the left 
fundus was poorly visualized because of a dense 
cataract. Cultures of the eyelids and conjunctivas on 
blood agar and mannitol plates showed coagulase- 
positive, mannitol-negative, beta-hemolytic staphy- 
lococci. Viral cultures of the conjunctiva for adenovi- 
rus and herpes simplex were negative. 

Approximately one week later, his symptoms had 
cleared up without treatment. The conjunctival 
hyperemia resolved, and the corneal lesions disap- 
peared. 

Case 3—A 55-year-old man, examined in May 
1977, had a four-month history of fever, malaise. 
petechiae, and an axillary mass on the left side. A 
diagnosis of acute myelomonocytic leukemia was 
finally made in August 1978. Treatment consisted of 
various courses of doxorubicin HCl, daunomycin, 
thioguanine, and cytarabine in standard doses during 
the next 20 months. 

From April until August 1980, the patient was an 
outpatient undergoing chemotherapy with thiogua- 
nine, 160 mg daily every other week. 

In September 1980, a bone marrow biopsy showed 
blast cells, and the patient was admitted for another 
course of chemotherapy. On physical examination, 
his pupils, conjunctivas, extraocular motility, and 
fundi were normal. Results of examinations of the 
chest, heart, lungs, abdomen, and extremities were 
normal. Laboratory tests gave the following values: 
white blood cell count, 2,800/mm? with 51% neutro- 
phils, 36% lymphocytes, 8% monocytes, 1% eosino- 
phils, 1% atypical lymphocytes, and 3% blast cells: 
hemoglobin, 15.7 g/100 ml; hematocrit, 41.1%: and 
platelet count, 115,000/mm?. Results of a chest X-ray 
film and electrocardiogram were within normal lim- 
its. 

The patient received two doses of daunomycin 
(45 mg/m*), and cytarabine (3 g/m?) was started 
intravenously every 12 hours for four days. Five days 
after completing chemotherapy, he requested oph- 
thalmologic consultation because he had had ocular 
burning, tearing, foreign-body sensation, and photo- 
phobia in both eyes for two days. The symptoms 
began in the left eye and were noted about 12 hours 
later in the right eye. He was not using ocular 
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medications. The patient had a history of amblyopia 
in his right eye. 

On examination his corrected visual acuity was 
R. E.: 6/60 (20/200) and L. E.: 6/12 (20/40). The pupils 
reacted normally to light and accommodation, and 
his extraocular motility was full. Preauricular and 
submandibular lymph nodes were not palpable. 
Tension by applanation tonometry was 18 mm Hg in 
both eyes. The eyelids and eyelashes were normal. 
There was bilateral conjunctival hyperemia without 
prominent papillae or follicles. Both corneas showed 
fine epithelial opacities and refractile microcysts that 
were more numerous in the central than in the 
peripheral cornea (Fig. 3). Mild superficial punctate 
staining with fluorescein was present bilaterally. 
There were folds in Descemet’s membrane and mild 
stromal edema. The anterior chamber was clear in 
both eyes. Results of an ophthalmoscopic examina- 
tion were normal in both eyes. Cultures of the 
eyelids and conjunctivas on blood agar and mannitol 
plates were negative for potential pathogens. Viral 
cultures of the conjunctiva for adenovirus and herpes 
simplex were negative. 

A soft contact lens was placed in the right eye. On 
the following day there was no change in his symp- 
toms. His corrected visual acuity was R.E.: 6/120 
(20/400) and L.E. 6/15 (20/50). When the soft contact 
lens was removed from the right eye, the corneal 
epithelium showed punctate and geographic areas of 
staining with fluorescein. There were mild stromal 
edema and folds in Descemet’s membrane in both 
eyes. The right eye was patched for 24 hours; 2% 
cyclogyl and sodium sulfacetamide drops were then 
instilled four times each day. On the following day, 
the patient stated that his symptoms were improving 
in the left eye. Slit-lamp examination showed a 
decrease in the number of fine epithelial opacities, 


Fig. 3 (Hopen and associates). Case 3. Sclerotic 
scatter used to demonstrate numerous central epi- 
thelial opacities. 


CORNEAL TOXICITY WITH CYTARABINE 
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microcysts, and punctate erosions in the left eye. The 
right eye showed an inferior epithelial defect approx- 
imately 1.5 mm in diameter. Five days later the 
patient had no symptoms in either eye, and the 
appearance of his corneal epithelium returned to 
normal by slit-lamp examination. 


DISCUSSION 


High doses of systemic cytarabine have 
been used in an attempt to increase the 
effectiveness of the drug in the treatment 
of acute nonlymphocytic leukemia. Mom- 
parler! proposed a model for high doses 
and treated one patient with 1.7 g/m” 
of cytarabine. Rudnick and associates’ 
treated 13 patients with 1.0 to 7.5 g/m° 
cytarabine. The reported adverse effects 
included nausea and vomiting, fever, 
somnolence, one episode of inappropri- 
ate vasopressin secretion, and two cases 
of spontaneously resolving conjunctivitis 
without corneal abnormalities. 

Cytarabine inhibits DNA synthesis but 
not DNA repair.*” It exerts its action at 
the DNA polymerase level. Accordingly, 
adverse effects should be greatest on 
rapidly dividing cells.*° It is not surpris- 
ing, therefore, to see involvement of the 
corneal epithelium. Corneal toxicity is a 
well known complication of topical ad- 
ministration of cytarabine. Elliott and 
Schut? described a fine speckling of the 
corneal epithelium with refractile bodies 
in rabbits, monkeys, and humans that 
reached a peak after six to eight days of 
topical cytarabine. Histopathologic stud- 
ies showed thinning of the corneal epi- 
thelium with degeneration of individual 
epithelial cells. 

Kaufman and associates' described cor- 
neal toxicity from topical cytarabine as 
glittering opacities in the lower layers of 
the epithelium. The epithelium did not 
stain with fluorescein initially, but a 
punctate staining pattern developed as 
the toxicity became more severe. They 
demonstrated that cytarabine inhibits 
DNA synthesis and enzymes of the glyco- 
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lytic pathway in the cornea. The corneal 
toxicity did not occur when the eyes were 
treated concurrently with deoxycytidine, 
which reverses the inhibition of DNA 
synthesis by cytarabine. 

The corneal changes we observed after 
systemic administration of cytarabine re- 
sembled descriptions of those seen after 
topical administration of cytarabine, and 
are probably secondary to inhibition of 
DNA synthesis in the corneal epithelium. 
In addition to microcyst formation, histo- 
pathologic examination of the corneal 
epithelium in Case 1 showed a zonal 
topographic distribution of degenerating 
cells diffusely involving the rapidly repro- 
ducing cells of the basal layer. Corneal 
toxicity secondary to systemic cytarabine 
has not been previously described. Cyta- 
rabine in high doses probably overloads 
the deaminase system that inactivates 
cytarabine to arabinosyl uridine in divid- 
ing cells and results in increased toxicity. *® 
Cytarabine is known to penetrate the 
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blood-brain barrier after intravenous in- 
jection*® and may also penetrate the 
blood-aqueous barrier and be found in 
the aqueous humor. Cytarabine may 
enter the cornea not only through the 
aqueous humor but also through the 
tears. 
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ELECTROPHYSIOLOGIC CHANGES IN CHRONIC PARS PLANITIS 
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WILLIAM H. KNopiocu, M.D., AND RICHARD L. PURPLE, PH.D. 


Minneapolis, Minnesota 


We studied 13 patients, six males and seven females, ranging in age 
from 14 to 53 years, with chronic pars planitis and a form of secondary 
retinal degeneration. All had experienced visual blurring but none had 
significant pain. Nine of the 13 had some disturbance in night vision. 
Visual acuity had decreased in three patients (in one because of 
cataract, in one because of cystoid macular degeneration, and for 
unknown reasons in the third), increased in two patients (because of 
improvement in cystoid macular edema), and remained stable in eight. 

There were electrophysiologic abnormalities, consisting of delayed 

z B-wave implicit time, abnormal response to 30-Hz flicker, and reduced 





B-wave oscillations, in almost every patient. | 
Our finding suggested that pars planitis is a vitreoretinal disorder 
rather than an inflammatory disease of the uveal tract. 


Many of our patients with chronic pars 
planitis complain of night blindness and 
dimness of vision. Some of them have 
peripheral pigmentary changes and pe- 
ripheral vascular attenuation. These 
findings may reflect a form of secondary 
retinal degeneration that is the result of 
chronically active disease. Although loss 
of central vision for this reason would be 
unusual in patients with pars planitis, 
secondary retinal degeneration may ac- 
count for some of their visual complaints. 
We studied the results of electrophysio- 
logic testing in 13 patients with chronic 
pars planitis. Our findings support the 
view that pars planitis is a vitreoretinal 
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disorder rather than an inflammatory 
disease of the uveal tract. 


SUBJECTS AND METHODS 


We reviewed the charts of all patients 
with pars planitis seen here during the 
past five years. We included only those 
patients with a history of unilateral or 
bilateral visual blurring with minimal 
anterior chamber reaction and the typical 
vitreous cellular findings with pars plana 
exudates or fibrosis in this study. We 
excluded all patients with signs of signifi- 
cant anterior chamber reaction, posterior 
synechiae, or evidence of chorioretinal 
scarring. We also excluded those patients 
with svstemic findings of sarcoidosis, 
syphilis, Behcet's disease, or Reiters’ 
syndrome. No patient fit the clinical 
description of birdshot choroidopathy.' 
No patient had a family history of night 
vision disorders. | 

Only those patients who had had symp- 
toms for at least two years were consid- 
ered to have chronically active disease. 
We re-examined 13 patients who met 
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these criteria. All patients were specifi- 
cally questioned about night vision ab- 
normalities, We performed a complete 
visual examination, including best cor- 
rected visual acuity, slit-lamp examina- 
tion of the anterior chamber and vitre- 
ous, and ophthalmoscopic examination by 
indirect ophthalmoscopy with scleral de- 
pression. Goldmann visual fields and 
photopic and scotopic electroretinogra- 
phy were performed on all patients. 
Additionally, most patients underwent 
fundus photography and fluorescein angi- 
ography. 

Electroretinography—We performed 
electroretinography, as previously de- 
scribed,” after pupils were dilated and 
light adapted at more than 5 ft L. We 
used a bipolar contact lens with a photo- 
stimulator placed 12 inches above the 
patient's head in an electrically shielded 
room. The stimulus measured approxi- 
mately 30 degrees of visual field. Photop- 


ic recordings were made with a series of 


balanced white, red, and blue lights. We 
used a 30-Hz flicker to determine the 
phase responses to white light at maxi- 
mum intensity. The patients’ eyes were 
then dark adapted for 20 minutes and 
scotopic responses to white light flashes 
were recorded, starting with the thresh- 
old intensity necessary to evoke a mea- 
surable scotopic B-wave. We then in- 
creased the intensity in increments of 0.5 
log units or less in order to define the 
maximum B-wave. We made at least two 
identical recordings at each stimulus in- 
tensity to insure reproducibility of re- 
sponses. Each eye was tested separately, 

We recorded B-wave amplitude and 
implicit time (100 wV/division amplitude 
and 10 msec/division sweep speed) by 
photographing the oscilloscope tracings. 
We measured B-wave amplitude from the 
A-wave trough to the B-wave peak. We 
measured B-wave implicit time from the 
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recorded the presence or absence of 
B-wave oscillations. 

Response amplitudes and latencies 
have been standardized in normal volun- 
teers in our laboratory and are reproduc- 
ible. For the purposes of our study, we 
considered photopic B-wave amplitudes 
of less than 80 uV and scotopic ampli- 
tudes of less than 250 pV subnormal. We 
considered photopic B-wave amplitudes 
of more than 120 pV and scotopic ampli- 
tudes of more than 500 uV supranormal. 
Photopic B-wave implicit times of less 
than 36 msec were considered normal as 
were scotopic implicit times of less than 
50 msec. We considered phase relations 
to 30-Hz flicker delayed if the peak 
response appeared after the following 
stimulus artifact (33 msec). 


RESULTS 


Thirteen patients fulfilled the criteria 
for inclusion in this study (Table 1). There 
were six males and seven females. The 
average age was 31 years, with a range 
from 14 to 53 years. The average duration 
of symptoms was longer than six years, 
with a range from two to 11 years. The 
average follow-up period was 3.8 years. 
Five patients had unilateral involvement 
(38%) and eight had bilateral involvement 
(62%). 

All 13 patients complained of visual 
blurring at some time during the course 
of their disease. No patient complained of 
significant pain. In three patients (23%), 
episodes of disease activity were separat- 
ed by intervals during which they re- 
mained asymptomatic. However, most of 
the patients showed a slowly progressive 
course without exacerbations or remis- 
sions (77%). Nine patients (69%) gave a 
definite history of night vision distur- 
bance, but the remaining four (31%) 
specifically denied any problems of night 
vision. There was no relationship be- 
tween the night vision complaints and 
the duration of disease. In all cases the 
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TABLE 1 
CLINICAL FINDINGS IN 13 PATIENTS 
ee 
Duration of 
Patient, Sex, Symptoms Night Clinical Visual Pigmentary 
Age (yrs) Involvement (yrs) Blindness Course Fields Changes 
1, F, 27 Unilateral 6% Yes Progressive Blunting Focal 
2. Fol Unilateral 4 Yes Progressive Normal Focal 
3. 6.25 Unilateral 9 Yes Intermittent | Constriction None 
4, F, 40 Unilateral 6 Yes Progressive Normal None 
5, F, 28 Unilateral 4 Yes Progressive Blunting Diffuse 
6, M, 26 Bilateral 2 No Intermittent Normal None 
7, M, 18 Bilateral 5 No Progressive Blunting None 
8, M, 40 Bilateral 9 Yes Progressive Constriction Diffuse 
9, M, 14 Bilateral 4% No Progressive Normal None 
10, M, 36 Bilateral iat Yes Progressive Normal Focal 
ll, M, 53 Bilateral 2 Yes Progressive Constriction Diffuse 
12. F, 22 Bilateral 8 Yes Intermittent Normal Perivascular 
13, F, 25 Bilateral 10 No Progressive Normal None 


degree of night vision impairment was 
mild compared to that usually seen in 
patients with hereditary retinal degener- 
ations. 

Eleven patients were intermittently 
treated with systemic or periocular corti- 
costeroids. The indication for treatment 
was either an increase in the vitreous 
cellular reaction or clinically significant 
cystoid macular edema. No patient was 
treated with immunosuppressive agents 
or cryotherapy. Two patients developed 
tractional retinal tears during the course 
of their disease. These were focally treat- 
ed with either laser or cryopexy. One 
patient developed a retinal detachment 
that could not be repaired successfully. 

Some degree of vitreous cellular reac- 


tion with accumulation of debris over the | 


pars plana inferiorly was present in all 
patients. Fine cellular dusting of the 
anterior vitreous was the most common 
finding. Two patients showed marked 
syneresis with vitreous membrane forma- 
tion and collapse. White, fluffy debris 
bridging the ora serrata in the area of the 
vitreous base was seen most frequently. 
Some patients also had yellow nodular 
opacities floating freely over the periph- 
eral retina. Six patients showed extensive 


pars plana fibrosis. These peripheral 
changes had a white, fibrous texture and 
appeared to be adherent to the underly- 
ing retina and pars plana. Vascularization 
of this fibrous membrane was noted in 
one case. 

We found retinal pigmentary changes 
in seven patients. Three patients had a 
diffuse granularity and stippling of the 
pigment epithelium in the periphery. 
Three patients had focal areas of periph- 
eral pigment clumping. One patient 
showed localized perivascular pigment 
epithelial atrophy with some clumping 
along the vessel wall. We did not find 
typical bone-corpuscular pigmentary 
changes in any patient. There was a 
relationship between the presence of 
pigmentary changes and night vision 
complaints. Generalized vascular attenu- 
ation or optic nerve atrophy were not 
noted in any patients; however, vascular 
attenuation in the extreme periphery was 
a common finding. Cystoid macular 
edema and optic disk edema were inter- 
mittently present in all patients. 

Visual acuity remained surprisingly 
stable throughout the course of the ob- 
servation period. Only three patients 
showed a significant decline in visual 
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acuity. In one patient decreased visual 
acuity was caused by a cataract: in the 
second it was caused by cystoid macular 
degeneration. The cause in the third 
patient was obscure. Significant visual 
improvement was noted in two patients, 
both caused by improvement in cystoid 
macular edema. In eight patients visual 
acuity remained stable. 

For the purposes of our study, enlarge- 
ment of the blind spot and the presence 
of a relative central scotoma were not 
considered visual field abnormalities. In 
seven patients the visual fields were 
normal. Three patients showed depres- 
sion of the visual field in one meridian or 
quadrant; the depression could be ex- 
plained by the retinal abnormalities. One 
patient showed constriction to within 30 
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object. A ring scotoma was not detected 
in any of the patients. The degree of 
visual field abnormality could not be 
correlated with other clinical findings, 
such as the duration of symptoms and the 
presence of pigmentary changes or night 
vision abnormalities, except in one case 
with severe involvement. 
Electrophysiologic testing showed a 
wide variation in B-wave amplitude and 
reduced B-wave amplitudes were found 
in three patients (Table 2). Two of these 
three patients had evidence of severe in- 
volvement, indicated by night blindness 
and widespread pigmentary changes. 
The third patient had unilateral involve- 
ment, but reduced response amplitudes 
in both eyes with an otherwise normal 
record in the uninvolved eye. Supranor- 


degrees of fixation using the Le test mal responses were recorded in four 
TABLE 2 
ELECTROPHYSIOLOGIC FINDINGS 
a 
Photopic Scotopic 
B-Implicit Phase B-Implicit 
Patient Eve B-Amplitude Time Relations B-Amplitude Time B-Oscillations 


i RE 120 39 Delayed 320 si Absent 
L.E. 80 34 Normal 300 50 Normal 
2 R.E. 100 39 Delayed 500 55 Absent 
L.E. 100 34 Normal 400 48 Normal 
3 R.E. 60 40 Delaved 250 58 Reduced 
LE 50 34 Normal 250 48 Normal 
4 R.E. 80 34 Normal 500 45 Normal 
LE. 100 38 Delayed 400 55 Absent 
5 RE. 110 40 Delayed 250 52 Absent 
LE 100 34 Normal 300 46 Normal 
6 RE. 160 38 Delayed 650 55 Reduced 
L.E. 160 7 Delayed 650 54 Reduced 
7 R.E. 140 34 Normal 550 48 Normal 
LE. 140 35 Normal 609 50 Normal 
8 R.E. 60 40+ Absent 160 60 Absent 
L.E. 40 40+ Absent 169 60 Absent 
9 R.E. 160 38 Delayed 500 52 Absent 
L.E. 120 38 Delayed 500 52 Absent 
10 R.E. 100 40 Delayed 350 55 Absent 
LE? — — _ —— ——— _ 
1] R.E. 80 40+ Delayed 180 60 Absent 
L.E. 80 40+ Delayed 180 60 Absent 
12 R.E. 160 38 Delayed 509 53 Absent 
L.E. 160 38 Delayed 500 55 Reduced 
13 R.E. 120 33 Normal 300 50 Reduced 
LE: 120 33 Normal 350 48 Normal 
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*Vision lost because of retinal detachment. 
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Fig. 1 (Cantrill and associates). Electroretinograms from a normal subject and from two patients with pars 
planitis demonstrating reduced and supranormal responses. Photopic responses to balanced red, blue, and 
white light (top), phase response to 30-Hz flicker (middle), and scotopic response to white light of increasing 
intensity (bottom) are shown. The position of the stimulus artifact is indicated by the vertical arrow. 


patients. Only one of these four patients 
had night blindness and pigmentary 
changes. Response amplitude did not 
correlate with the duration of the disease. 
Normal, reduced, and supranormal re- 
cords from three of our patients are 
shown in Figure 1. 

Prolonged B-wave implicit time, ab- 
normal phase relations to 30-Hz flicker, 
and the absence of scotopic B-wave oscil- 
lations were more sensitive indicators of 
disease activity. Photopic and scotopic 
B-wave implicit times were normal in 
only two patients. Neither patient com- 
plained of night blindness or had pig- 
mentary changes. The five patients with 
unilateral involvement showed significant 
prolongation of the implicit time only 
in the involved eye. These differences 
were most obvious under photopic con- 
ditions and were most easily measured in 
the response to 30-Hz flicker. In the five 
patients with unilateral involvement, 
there was no difference in B-wave ampli- 


tude between the involved and the unin- 
volved eye. Figure 2 compares the ERGs 
of the involved and fellow eye of one of 
our patients with unilateral disease. Re- 
duction or absence of scotopic B-wave 
oscillations also provided a sensitive indi- 
cator of involvement. Twelve patients 
(92%) showed such changes. Again, the 
responses were consistent in the five 
patients with unilateral disease. There 
was a relationship between these abnor- 
mal temporal aspects of the electroretino- 
gram and clinical findings such as night 
blindness, pigmentary changes, and over- 
all severity of the disease. Response la- 
tency did not correlate with duration of 
disease. 


DISCUSSION 


Pars planitis is a poorly understood oe 


clinical entity which was first described 
by Schepens’ in 1950. Since that time, 
the disorder has been called peripheral 
uveitis, chronic cyclitis, uveoretinitis, 
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Fig. 2 (Cantrill and associates). Electroretinogram from a patient with pars planitis with unilateral 
involvement. Photopic B-wave implicit time is prolonged in the involved eye (top). The stimulus artifact 


(vertical arrow) precedes the cone B-wave in the involved eye and follows it in the uninvolved eye (center). 
Scotopic B-wave implicit time is prolonged in the involved eye (bottom). 


angioretinitis, and vitritis—terms refer- 
ring to the clinical manifestations of the 
disease rather than its cause. The term 
pars planitis was first used by Welch, 
Maumenee, and Whalen’ in 1960. Pars 
planitis was originally thought to be 
granulomatous uveitis with an inflamma- 
tory focus in the ciliary body, peripheral 
choroid, or peripheral retinal vessels.* 
Some eyes. studied pathologically have 
shown inflammatory cells in the choroid 
and surrounding peripheral retinal ves- 
sels, but these eyes had been removed for 


complications of diseases such as secon- 
dary glaucoma or retinal detachment.*é 
The pathologic findings in the acute form 
of the disease are unknown. Pederson 
and associates,’ in a review of seven cases 
studied pathologically, drew attention to 
the lack of inflammation in the uveal 
tract, and postulated that the disease 
sequela may be a result of vitreoretinal 
inflammation. They also showed that the 
vitreous “snowbank,” previously thought 
to be composed of chronic inflammatory 
cells, was composed of condensed vitre- 
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ous debris and glial cells derived from the 
retina, again suggesting a vitreoretinal 
source. Finally, Pruett, Brockhurst, and 
Letts? drew attention to the vascular 
component of the disease by noting peri- 
vascular leakage on fluorescein angiogra- 
phy in all their cases. This vascular 
hyperpermeability is directly related to 
the major vision-threatening complica- 
tion of the disease, cystoid macular ede- 
ma. Our findings of electrophysiologic 
abnormalities in chronic pars planitis 
also support a vitreoretinal pathogenesis. 

Electroretinography has been used 
in the evaluation of retinal degenera- 
tions, toxic retinopathies, and widespread 
retinal vascular disease. In most reti- 
nal degenerations, the electrophysiologic 
changes are quite advanced early in the 
course of the disease. In some forms of 
retinal degeneration, however, such as 
dominantly inherited retinitis pigmen- 
tosa with reduced penetrance and X- 
chromosome-linked retinitis pigmentosa, 
there can be more subtle abnormalities of 
amplitude and latency.*"” Some of these 
patients can be detected only on the basis 
of prolonged B-wave implicit time.” Sim- 
ilarly, patients with involutional prolif- 
erative diabetic retinopathy can have sub- 
normal responses and delayed implicit 
times which progress with time.” Our 
findings in patients with chronic pars 
planitis are ‘similar to these. We found 
abnormalities of response latency in 85% 
of the patients tested, whereas reduction 
in amplitude was present in only 15%. 
The degree of electrophysiologic abnor- 
mality did relate to the clinical severity of 
night blindness, pigmentary changes, 
and field loss. Visual acuity did not 
correspond to these electrophysiologic 
changes because visual acuity depends 
upon localized retinal function and on the 
presence of cystoid macular edema in 
particular. 

The temporal aspects and the ampli- 
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tude of the ERG can vary independently. 
Focal chorioretinal scarring reduces the 
amplitude of the ERG without affecting 
the timing of the response.” Even pan- 
retinal photocoagulation for proliferative 
retinopathy has little effect on the timing 
of the ERG.” The timing of the ERG 
response, however, is influenced by such 
factors as uniformity of retinal stimula- 
tion, stimulus strength, and the state of 
retinal adaptation. Focal stimulation may 
produce faster responses or a heteroge- 
neous group of responses, making it diffi- 
cult to interpret the response timing. Im- 
plicit time is inversely related to stimulus 
strength. Finally, implicit time decreases 
with dark adaptation. None of these 
factors can explain the abnormal electro- 
physiologic findings in our patients, par- 
ticularly because of the normal findings in 
the fellow eyes of unilaterally involved 
patients. 

Electrophysiologic abnormalities are 
unusual even in severe forms of anterior 
and posterior uveitis. Algverre’ found 
reduced response amplitudes only in 
patients with extensive chorioretinal scar- 
ring. Supranormal responses were not- 
ed in some cases. There was a slight 
prolongation of the B-wave in some 
patients with chronic uveitis, but no sig- 
nificant differences. More severe forms 
of uveitis, such as Behcet's disease, typ- 
ically show profound electrophysiologic 
changes. These are not unexpected be- 
‘ause of the severe retinal vasculitis seen 
in this disease. Electrophysiologic ab- 
normalities have also been produced in 
experimental forms of uveitis correspond- 
ing to the extent of clinical and histo- 
pathologic changes in the retina. An in- 
crease in ERG amplitude, presumably 
caused by retinal irritation, has been 
demonstrated in mild cases. 

Peripheral pigmentary changes have 
been reported in some patients with pars 
planitis. In a follow-up study of 100 
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patients with pars planitis, Smith, God- 
frey, and Kimura”? had one patient who 
developed extensive pigmentary changes 
during the course of the illness. Results 
of electrophysiologic testing were not 
reported. Chester, Blach, and Cleary" 
reviewed 51 cases of pars planitis diag- 
nosed on the basis of the typical pars 
plana exudates. Six of these cases were 
associated with retinitis pigmentosa. 
Four patients had contributory family 
histories and all six had unrecordable 
ERGs. 

These patients probably did not have 
retinal degeneration secondary to pars 
planitis. Characteristic changes in the 
vitreous can be seen in patients with 
retinitis pigmentosa." Dust-like opacities 
similar to the typical response seen in 
pars planitis are characteristic. In some 
patients with retinitis pigmentosa, we 
have seen peripheral globular opacities 
and pars plana exudates not unlike those 
seen in patients with pars planitis. These 
changes in the vitreous are related to the 
retinal degenerative process. It is inter- 
esting to speculate whether a similar 
vitreoretinal degenerative process ac- 
counts for the clinical findings in the 
vitreous of patients with pars planitis and 
those with retinitis pigmentosa. Addi- 
tionally, both groups share the frequent 
complication of cystoid macular edema, 
the origin of which remains unclear. 

Our findings suggest that ERG abnor- 
malities are common in patients with 
chronic pars planitis and correlate with 
clinical findings of night blindness and 
pigmentary changes. They suggest that a 
mild secondary retinal degeneration can 
occur in chronic pars planitis and account 
for some visual complaints. Our findings 
are in keeping with a pathogenesis based 
on a vitreoretinal inflammatory process 
rather than inflammation within the uveal 
tract. A prospective study will be neces- 
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sary to document the development of 
these clinical and electrophysiologic 
changes during the course of the disease. 
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COMBINED JONES TUBE-CANALICU LAR INTUBATION AND 
CONJUNCTIVAL DAC RYOCYSTORHINOSTOMY 


ALLEN M. PUTTERMAN, M.D., AND GIL EPSTEIN, M.D. 


Chicago, Ilinois 


Six patients underwent combined Jones tube-canalicular intubation 
and conjunctival dacryocystorhinostomy. These patients had epiphora 
secondary to partial obstruction of the upper and lower canaliculi, 
complete obstruction of the common canaliculus or a single canaliculus, 
or paresis of the orbicularis oculi muscle. In these patients we could 
have performed a dacryocystorhinostomy with silicone elastic intuba- 
tion, risking recurrent obstruction, or a conjunctival dacryocystorhinos- 
tomy with placement of a Jones tube, risking failure of the procedure 





and complete obstruction of patent canaliculi by placement of the tube. 
The combined Jones tube-canalicular silicone elastic intubation and 
conjunctival dacryocystorhinostomy ensured successful treatment of 
epiphora for this group of patients. Intubating the canaliculi with 
Bowman probes during placement of the Jones tube avoids injury and 
subsequent postoperative canalicular obstruction. After several 
months, the silicone elastic tubing is removed and the Jones tube is 
plugged. If the patient is asymptomatic and the canaliculi are patent 
and can be irrigated freely to the nasal cavity, the Jones tube can be 
removed. However, if epiphora occurs, the plug can be removed and 
the tube left in place to drain the tears without additional surgery. 


A dacryocystorhinostomy is a preferred 
method of relieving epiphora and dis- 
charge secondary to partial or complete 
acquired nasolacrimal duct obstruction, 
lacrimal dacryoliths, and lacrimal diver- 
ticulum. A conjunctival dacryocystorhi- 
nostomy with placement of a Jones tube is 
performed for epiphora secondary to 
upper and lower canalicular obstruction. ' 

In patients with epiphora secondary to 
lacrimal pump dysfunction, obstruction 
of only one canaliculus, or common cana- 
licular obstruction, whether to perform a 
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dacryocystorhinostomy or a conjunctival 
dacryocystorhinostomy becomes a more 
difficult decision. A dacryocystorhinosto- 
my with excision of the obstructing cana- 
licular tissue and temporary intubation of 
the lacrimal passages with silicone elastic 
tubing relieves epiphora in some of these 
patients.” However, recurrent epiphora 
secondary to repeated stenosis of the 
lacrimal passages frequently occurs and 
later requires a conjunctival dacryocysto- 
rhinostomy with placement of a Jones 
tube. If the Jones tube is used in the 
initial procedure, there will be some 
failures because the tube may shift or 
because patients are unwilling to care for 
the tube postoperatively or unable to 
tolerate the occasional need for tube 
replacement or adjustment. Because a 
conjunctival dacryocystorhinostomy fre- 
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quently obstructs or destroys part of the 
distal or common canaliculi that was not 
previously obstructed, patients who can- 
not tolerate the Jones tube may suffer 
more epiphora postoperatively than pre- 
operatively. 

We have developed a combined Jones 
tube-conjunctival dacryocystorhinostomy 
with canalicular silicone elastic intuba- 
tion that makes a second operation un- 
necessary and preserves the unobstruct- 
ed canaliculi. The silicone elastic tubing 
is removed and the Jones tube is plugged 
postoperatively. If the patient remains 
asymptomatic and the canaliculi can be 
irrigated freely to the nasal cavity, the 
Jones tube can be removed. However, if 
the symptoms recur, the plug can be 
removed and the Jones tube left in place 
to relieve symptoms without performing 
additional surgery. The procedure has 
had good results in six patients. 


MATERIAL AND METHODS 


All patients undergo a complete evalu- 
ation of the lacrimal system, with particu- 
lar attention given to the excretory sys- 
tem. The dye retention test is performed 
by instilling two drops of sodium fluores- 
cein in the superior cul-de-sac. After two 
minutes the amount of dve retained at the 
eyelid-cornea junction is graded from 0 
to 4. In the normal patient, no dye 
remains after two minutes. 

The primary dye test is given immedi- 
ately after the dye retention test. Saline 
solution is irrigated into the nasal cavity 
ipsilateral to the eve in which fluorescein 
was instilled. The patient is then instruct- 
ed to bend the head forward, occlude the 
contralateral nostril, and blow into a 
piece of white tissue paper. The presence 
of fluorescein suggests a normal physio- 
logic lacrimal excretory system. If no dye 
appears on the paper, the secondary dye 
test is performed. 

A lacrimal needle is placed in the 
lacrimal sac and saline solution is irrigat- 
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ed through the upper or lower canalicu- 
lus. Several milliliters of solution are 
injected while the patient bends the head 
forward and holds a piece of white tissue 
paper beneath the nostrils. The presence 
of fluorescein suggests a normal physio- 
logic lacrimal excretory system. If no dye 
appears on the paper, the secondary dye 
test is performed. 

A lacrimal needle is placed in the 
lacrimal sac and saline solution is irrigat- 
ed through the upper or lower canalicu- 
lus. Several milliliters of solution are 
injected while the patient bends the head 
forward and holds a piece of white tissue 
paper beneath the nostrils. The presence 
of fluorescein on the paper suggests that 
the nasolacrimal duct is partially ob- 
structed. Clear saline on the paper indi- 
cates a partial obstruction of the punctum 
or canaliculus. If no saline or dye reaches 
the nose there may be a complete naso- 
lacrimal obstruction. The ability to irri- 
gate solution from the lower canaliculus 
through the lacrimal sac and out via the 
upper canalicular system is common with 
a complete obstruction of the nasolacri- 
mal duct. 

The procedure—A_ dacryocystorhinos- 
tomy is performed according to standard 
techniques, whereby the posterior nasal 
mucosal flap is sutured to the posterior 
lacrimal sac (Fig. 1, A). The anterior 
tip of the middle turbinate is resected 
with a rongeur if it rises above the closed 
posterior flaps. 

A punctum dilator is used to dilate the 
upper and lower lacrimal puncta, and a 
No. 0 Bowman probe is placed through 
the upper punctum and canaliculus into 
the common canaliculus and over the 
sutured posterior lacrimal sac-nasal mu- 
cosal flaps until it meets the nasal septum, 
A No. 00 or 1 Bowman probe is then 
placed through the lower punctum and 
canaliculus in a similar manner. An eye- 
lid speculum is inserted between the 
eyelids to expose the caruncle. The Bow- 


ee 
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man probes are bent proximal to the 
puncta, and the ends are taped to the 
sterile head drapes (Fig. 1, B). 

The nasal half of the caruncle is excised 
with Westcott scissors. A 19-gauge nee- 
dle is bent slightly and is inserted 2 mm 
posterior to the skin-mucosal junction at 
the medial canthus and passed over the 
sutured posterior nasal mucosal-lacrimal 
sac flaps (Fig. 1, C). The needle is direct- 
ed to avoid the intubated canaliculi by 
passing it anterior or posterior to the 
Bowman probes. A Von Graefe knife is 
passed along the side of the needle, and 
the needle is withdrawn (Fig. 1, D). The 
knife then slices in a superior and inferior 
direction to enlarge the track. A No. | or 
2 Bowman probe is passed along the shaft 
of the knife until it meets the nasal 
septum. The Bowman probe is grasped 
with a hemostat where it enters the 
caruncle and is withdrawn. The distance 
from the probe end to the hemostat is 
measured, and a Jones Pyrex tube 3 to 
4 mm shorter than this length is chosen. 
A tube with a 3- to 4-mm collar width is 
desirable. The selected Jones tube is slid 
onto the probe and the probe is passed 
again along the Von Graefe knife shaft; 
the knife is withdrawn. The Jones tube is 
slid through the conjunctival dacryocys- 
torhinostomy ostium until its collar rests 
at the medial canthus; the distal end is 
within the nasal cavity but at least 3 mm 
from the nasal septum (Fig. 1, E). The 
Bowman probe is removed. The Jones 
tube is anchored by passing a 6-0 black 
silk double-armed suture several times 
around the tube just adjacent to its collar. 
Each end of the suture is passed through 
the skin of the medial canthus and tied to 
prevent the tube from sliding through 
the large ostium (Fig. 2, F). A 6-0 black 
silk suture passed through and around the 
tube is another way of securing the tube.‘ 

A Guibor silicone elastic tube with a 
Bowman probe cemented to each end is 
used to intubate the canaliculi. One end 
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of the tube is passed through the upper 
punctum and canaliculus and over the 
closed posterior lacrimal sac-nasal muco- 
sal flaps (Fig. 2, G). The probe is with- 
drawn from the wound. A sterile oint- 
ment placed over the site where the 
silicone elastic tube meets the Bowman 
probe facilitates passage of the tube and 
prevents it from slipping off the metal 
probe. In a similar manner, the other 
probe end is passed through the lower 
punctum and canaliculus. The metal 
probes are removed from the silicone 
elastic tubing. 

Nasal forceps are passed through the 
nasal cavity until the tips are visible over 
the closed posterior lacrimal sac-nasal 
mucosal flaps. The tips grasp each end of 
the silicone elastic tube and pull them 
into the nasal cavity and out the external 
nostrils (Fig. 2, H). A 4-0 polypropylene 
suture is passed around the tubes at the 
site where the tubes enter the nasal 
cavity from the lacrimal sac and where 
the tubes pass out of the external nostrils 
(Fig. 2, I). These sutures prevent loss or 
migration of the tubes postoperatively. 
The excessive ends of the tubes are then 
cut so that they are flush with the external 
nostrils. 

The anterior lacrimal sac flap is then 
sutured to the anterior nasal mucosal flap 
with several 4-0 chromic catgut sutures. 
The periosteum is then sutured to perios- 
teum with 4-0 polyglactin 910 sutures, 
subcutaneous tissue is sutured with 5-0 
sutures, and the skin sutured with a con- 
tinuous 6-0 black silk suture (Fig. 2, J). 

Six days postoperatively, the skin su- 
tures are removed. Three weeks postop- 
eratively, the suture anchoring the Jones 
tube is removed. After three months, the 
silicone elastic tubing is severed between 
the upper and lower puncta and slid out 
of the nose. 

The patient begins using dexametha- 
sone phosphate ophthalmic solution four 
times a day for 1.5 weeks and then twice a 
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Anterior lacrimal sac flap 
Posterior lacrimal sac flap 
Posterior nasal mucosa flap 


Anterior nasal mucosa flap 


Fig. 1 (Putterman and Epstein). A, Posterior flaps of nasal mucosa and lacrimal sac have 
been closed with a 4-0 chromic catgut suture. The anterior flaps remain open at this stage. 
B, Bowman probes are placed through the upper and lower canaliculi into the common 
canaliculus and enter the new ostium between anterior and posterior flaps. The Bowman 
probes are taped to the surgical drape to ensure stability. C, A 19-gauge needle is passed 
2 mm posterior to the skin-mucosal junction at the medial canthus, while the Bowman 
probes protect the common canaliculus. The needle may pass anterior or posterior to the 
probes. D, A von Graefe knife is passed through the pervious tunnel and then is rotated 
interiroly and superiorly to enlarge the tract. E., A Jones tube placed on a Bowman probe 
is slid through the tract. A 6-0 black silk double-armed suture is wrapped around the Jones 
tube several times. 
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Fig. 2 (Putterman and Epstein) F, The Jones tube ultimately rests 3 to 4 mm lateral to 
the nasal septum. Each arm of the 6-0 black silk suture is passed on through the medial 
canthal skin to anchor the Jones tube and is then tied. G, A silicone elastic tube is passed 
through the upper canalicular system and out the lacrimal sac wound. The lower 
canalicular system is intubated with the other end of the metal probe. H, With the metal 
probes removed, each arm of the tubing is brought into the nasal cavity and the nostril by 
grasping with nasal forceps. I, A 4-0 polyester fiber suture conjoins the tubes in the ostium 
and in the distal nasal cavity to prevent migration. J, Final appearance of combined 
conjunctival dacryocystorhinostomy with silicone elastic intubation. 
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day for another 1.5 weeks. Next, the 
canaliculi are intubated with a lacrimal 
needle and are irrigated with saline solu- 
tion. If the saline passes easily to the 
nasal cavity and no significant canalicular 
obstruction is present, the Jones tube is 
plugged with a special polyethylene stent 
(Fig. 3). If the patient remains free of 


Fig. 3 (Putterman and Epstein). Polyethylene 
Jones tube plug. 
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tearing with the Jones tube plugged, 
removal of the Jones tube is possible. 
However, if canalicular obstruction or 
epiphora recurs, the plug is removed and 
the tube is left in place to drain the tears. 
(If the patient is asymptomatic and the 
Jones tube is in good position, we usually 
leave the tube in place, but are uncon- 
cerned if the tube eventually extrudes, 
migrates, or is lost.) 


CASE REPORTS 


Case 1—A 69-year old man complained of tearing 
of his left eye of six months’ duration. He reported 
that a military injury during World War II involving 
the left side of his face resulted in a partial left-sided 
facial paralysis. 

Ocular examination disclosed 3+ dye retention 
with pooling of tears on the left side. The primary 
dye test failed to demonstrate fluorescein in the left 
nasal cavity. The secondary dye test, however, did 
show the presence of dye in the left nasal cavity, 
suggesting a partial obstruction of the nasolacrimal 
duct. The nasal cavity was free of disease, and no 
tears or discharge could be expressed from the left 
lacrimal sac with massage. A mild left-sided facial 
paresis was noted, but there was no evidence of 
ectropion, lagophthalmos, or significant weakness of 
the orbicularis oculi muscle. Results of the remainder 
of the ocular examination were unremarkable 
(Fig. 4). 

A left-sided dacryocystogram showed slight reten- 
tion of contrast material in the lacrimal sac on the 
30-minute film. This was suggestive of a partial 
nasolacrimal duct obstruction. Because of the tear 
pooling and the partial facial paresis, it was thought 
that a weak tear pump mechanism was partly respon- 
sible for the patient's condition. It was our opinion 
that the presence of a poor tear pump mechanism 
would mean that a standard dacryocystorhinostomy 
would fail. 

The patient underwent a left-sided conjunctival 
dacryocystorhinostomy. A 4 X 17 mm Jones Pyrex 
tube was inserted and silicone elastic tubing placed 
in the left lacrimal system. One month postopera- 
tively, the lekt caruncle was excised further because it 
was blocking the Jones tube. Two months postopera- 
tively, we removed the silicone elastic tubing. The 
upper and lower canalicular system could be irrigat- 
ed freely to the nose. At the same time, we plugged 
the Jones tube. One week later, the patient com- 
plained of recurrent epiphora, although the canaliculi 
were patent. This confirmed our preoperative im- 
pression that a weak lacrimal pump mechanism was 
responsible for the recurrent epiphora. The plug was 
removed and the patient has remained asymptomatic 
for the past seven months (Fig. 4). 

Case 2—A 48-year-old woman complained of tear- 
ing of her left eye of three months’ duration. She 
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common canaliculus, lacrimal sac, 
and nasolacrimal duct. Black areas 
within ducts demonstrate sites of 
obstructions. 
CASE 5 CASE 6 
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described having a Pseudomonas infection of her left 
lacrimal sac two years previously that had been 
treated medically, She denied other medical prob- 
lems. 

The essential ocular findings included a positive 
result for the dye retention test of the left eye. The 
primary test showed no dye entering the nasal cavity. 
We noted a stricture 5 mm distal to the left lower 
punctum. The entire left upper canaliculus was 
partially obstructed but could be dilated. However, 
there was some resistance to irrigation, although dye 
reached the nasal cavity. No tears or discharge could 
be expressed by compressing the left lacrimal sac, 
and the nasal cavity failed to disclose any abnormali- 
ties. Results of the remainder of the ocular examina- 
tion were unremarkable. A dacryocystogram dis- 
closed an obstruction at the distal end of the left 
lacrimal sac (Fig. 4). 

The patient underwent a combined left-sided 
conjunctival dacryocystorhinostomy with placement 
of silicone elastic tubing into the left lacrimal pas- 
sages. Three months postoperatively, we removed 
the silicone elastic tubing. The upper canaliculus was 
found to be patent and irrigation through the upper 
system was easily accomplished. However, a persis- 
tent stricture in the lower canaliculus prohibited 
irrigation. Because of this, the Jones tube was 


tetained and the patient has remained free of epipho- 
ra for the past six months (Fig. 4). 

Case 3—A 48-year-old woman had had tearing of 
her left eye for three years. Two dacryocystorhinosto- 
mies within the previous 24 months had not relieved 
her epiphora. 

Ocular examination disclosed a 3+ positive dye 
retention in the left eye; no dye entered the nose on 
the primary dye test. The left upper punctum and 
canaliculus were stenotic; however, it was possible to 
irrigate solution from upper to lower puncta as well 
as into the nasal cavity. The left lower canaliculus 
could be irrigated with some resistance into the nasal 
cavity and to a fistula located at the inferior aspect of 
the left nasocanthal scar from previous lacrimal 
surgery. Results of the remainder of the ocular 
examination were unremarkable (Fig. 4). 

A left-sided dacryocystogram disclosed an en- 
larged upper lacrimal sac with two small diverticuli. 
The lower third of the sac appeared narrowed, but 
contrast material entered the nasal cavity. The 
30-minute films demonstrated retention of the con- 
trast material within the upper portion of the sac and 
within the diverticuli. 

The patient underwent a left-sided conjunctival 
dacryocystorhinostomy with excision of the fistula 
and excision and revision of the nasocanthal scar. 


Silicone elastic tubing was placed in the left lacrimal 
passages. 

Postoperatively, the patient had several ear and 
nasal infections in which discharge traveled up the 
Jones tube and blocked its patency. Seven months 
postoperatively, we removed the silicone elastic 
tubing and easily irrigated through the upper and 
lower canaliculi to the nasal cavity. Two weeks later, 
we plugged the Jones tube. The patient was asympto- 
matic. We decided to leave the unplugged Jones tube 
in place. The canalicular system functions normally, 
and she has remained free of tearing for the past two 
years (Fig. 4). 

Case 4—A 51-year-old woman reported a one-year 
history of recurrent tearing in her left eye. In 1966 
she had had a Streptothrix infection of the left lower 
canaliculus, in which the concretions were easily 
expressed. In 1972 and 1976 her primary physician 
had probed the area, but had not relieved the 
epiphora. 

Ocular examination disclosed a 2+ dye retention 
in the eye. No dye entered the nasal cavity on the 
primary dye test. The left lower canaliculus was 
obstructed at its midpoint. The upper canaliculus was 
stenotic distally near the common canaliculus, but 
irrigation through the upper system was free to the 
nasal cavitv. No tears or discharge could be ex- 
pressed with compression of the lacrimal sac, and 
the nasal cavity was normal. Results of the remain- 
der of the ocular examination were unremarkable 
(Fig. 4). 

The patient underwent a left-sided conjunctival 
dacryocystorhinostomy combined with silicone elas- 
tic intubation. Three months postoperatively, we 
removed the silicone elastic tubing. The lower 
canaliculus remained obstructed but the upper and 
common canaliculi were patent and could be irrigat- 
ed freely. We decided to leave the Jones tube in 
place because the lower canaliculus was obstructed. 
The patient has remained asymptomatic for the past 
14 months and has tolerated the Jones tube (Fig. 4). 

Case 5—A 68-year-old woman had undergone a 
left-sided dacryocystectomy in 1963. In September 
1977, an acutely inflamed right lacrimal sac was 
incised and drained. In November 1977, she under- 
went a right-sided dacryocystorhinostomy, but 
epiphora and discharge associated with a chronic 
right lacrimal sac infection persisted postoperatively. 

We first examined the patient in December 1977. 
There was 2+ dye retention in the right eve and 1+ 
in the left. The primary dye test showed no fluores- 
cein in the nasal cavity on either side. A right-sided 
common canalicular or possibly distal upper and 
lower canalicular obstruction was demonstrated 
when the canaliculi were probed. Irrigation from 
upper to lower canaliculi and into the nasal cavity was 
not possible. We noted a firm palpable mass in the 
right nasocanthal region in the area of the lacrimal 
sac, Results of the remainder of the ocular examina- 
tion were unremarkable (Fig. 4). 

A right-sided dacryocystogram disclosed a small 
amount of contrast material entering the lacrimal sac: 
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most of the contrast material remained in the inferior 
cul-de-sac. The 30-minute films showed no emptving 
of contrast material from the lacrimal sac. 

The patient underwent a right-sided conjunctival 
dacryocystorhinostomy with excision of a membrane 
obstructing the distal common canaliculus and sili- 
cone elastic intubation of the lacrimal passages. 
Seven months postoperatively, we removed the 
silicone elastic tubing. The upper and lower canalicu- 
li had strictures at their distal ends, bat irrigation 
without resistance was possible into the nasal cavity 
through each canaliculus. We plugged the Jones 
tube. The patient remained asymptomatic. We be- 
lieved that the lacrimal passages were functioning 
properly, The Jones tube was unplugged and left in 
place. The patient has remained asymptomatic for 
the past 15 months and has tolerated the Jones tube 
well (Fig. 4). 

Case 6—A 30-year-old woman complained of tear- 
ing and discharge from her right eve of eight years’ 
duration. She had undergone two dacryocystorhinos- 
tomies. The second dacryocystorhinostomy had been 
performed because of recurrent symtpoms one year 
before our evaluation. 

Ocular examination disclosed a 3+ dye retention 
in the right eye. No dye reached the nasal cavity on 
the primary dye test. Both right canaliculi were slit 
from the puncta to the medial canthus. By probing 
the canaliculi with a lacrimal needle, we found a 
complete obstruction at the common canaliculus. It 
was possible to irrigate saline solution from lower to 
upper canaliculi. No tears or discharge could be 
expressed from the canaliculi when pressure was 
applied against the right lacrimal sac. The right nasal 
cavity appeared normal. Results of the remainder of 
the ocular examination were unremarkable (Fig. 4). 

The patient underwent a right-sided conjunctival 
daervyocystorhinostomy combined with silicone elas- 
tic intubation of the right lacrimal passages. Four 
months postoperatively, we removed the silicone 
elastic tubing and found that it was possible to 
irrigate saline through both upper and lower canalic- 
uli into the nasal cavity. However, one week later 
symptoms of tearing and discharge from the right eye 
recurred. We found a large mucous plug obstructing 
the Jones tube. After the tube was carefully cleaned, 
it functioned normally, and irrigation through the 
tube to the nasal cavity was easily achieved. We 
decided to keep the Jones tube in place because 
symptoms recurred when the tube was plugged. We 
considered the slit canaliculi and poor lacrimal pump 
function to be the cause of the tearing when the Jones 
tube was plugged. The patient has remained asymp- 
tomatic for the past eight months. She has had no 
difficulty in tolerating the Jones tube (Fig. 4). 


DISCUSSION 


Indications for a combined conjunctival 
dacryocystorhinostomy with intubation of 
the lacrimal passages include (1) a poor 
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tear pump mechanism, (2) obstruction of 
the upper or lower canaliculus, and (3) a 
common canalicular obstruction. 

Quickert and Dryden advocated sili- 
cone elastic intubation of the lacrimal 
passages for the treatment of canalicular 
stenosis.” However, the results are un- 
predictable. In two of our cases (Patients 
2 and 4) the intubation had not relieved 
the stenosis. Thus, we believed that the 
Jones tube accounted for the resolution of 
the epiphora. We avoided subsequent 
surgery in these cases combining a Jones 
tube procedure with intubation of the 
lacrimal system. 

In the other two cases of canalicular 
stenosis (Patients 3 and 5), silicone elastic 
tubing aided in maintaining a functioning 
tributary. We think that an effort should 
be made to preserve the physiologic 
lacrimal system by intubation. However, 
a conjunctival dacryocystorhinostomy 
combined with the intubation enhances 
the success of the results. 

We believed that a poor tear pump 
mechanism was responsible for recurrent 
epiphora in two of our cases (Patients 1 
and 6). A conventional dacryocystorhi- 
nostomy would probably have failed in 
these cases. A poor tear pump mecha- 
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nism should be suspected if there is 
disease, degeneration, or trauma to the 
facial nerve or orbicularis oculi muscle. 

If the patient can tolerate the Jones 
tube, we believe that it should be left in 
place postoperatively, even if the normal 
lacrimal passages are preserved. If the 
Jones tube cannot be tolerated, it can be 
removed and the physiologic lacrimal 
system will function adequately. The 
Jones tube should be plugged mainly to 
determine whether the tube or the cana- 
licular system is functioning primarily in 
the drainage of tears. 
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REMOVAL OF HEPATITIS B SURFACE ANTIGEN FROM A 
CONTAMINATED APPLANATION TONOMETER 
E. Moniz, M.D., F. FELDMAN, M.D., M. NEWKIRK, M.SC., 
S. V. FEINMAN, M.D., AND B. BEeRRis, M.D. 


Torento. Canada 


Hepatitis B surface antigen was found in the conjunctival fluid of 42% 
of hepatitis B surface antigen carriers and could be detected on the 
tonometer tip after tonometry in one of four hepatitis B surface antigen 
carriers whose conjunctival fluid was positive for hepatitis B surface 


antigen. 


The Goldmann applanation tonometer tip was contaminated by 
immersion into solutions containing high concentrations of hepatitis B 
surface antigen (average 15,000 cpm). Prompt rinsing of the contami- 
nated tonometer in running tap water for ten seconds proved sufficient 
to remove all detectable hepatitis B surface antigen from the tonome- 


ter. 


breaks in the conjunctival mucous mem- 
branes may offer a means of entry for 
hepatitis B virus during contact-lens fit- 
ting or contact tonometry. The presence 
of hepatitis B surface antigen in human 
serum has been correlated with its pres- 
ence in human tears.! 

sterilizing office equipment in order to 
minimize the transmission of hepatitis B 
virus in the ophthalmologists office. 
These include autoclaving, prolonged 
boiling, and the use of various chemicals. 
Corboy, Goucher, and Parnes? success- 
fully removed from the applanating tip of 
a Goldmann tonometer a contaminating 
bacterial virus bacteriophage in 98% of 
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their trials by flushing the tip with water 
and then drying it with a tissue. The 
purposes of this study were (1) to confirm 
the previously reported finding that tears 
collected from patients whose sera were 
positive for hepatitis B surface antigen do 
contain hepatitis B surface antigen; (2) to 
determine whether hepatitis B surface 
antigen can be detected on the tonometer 
tip after tonometry performed on carriers 
whose conjunctival fluid was positive for 
hepatitis B surface antigen; and (3) to 
determine whether washing the prism 
with running water is a practical way of 
removing detectable hepatitis B surface 
antigen from contaminated applanation 
tonometers. 


MATERIAL AND METHODS 


Detection of hepatitis B surface anti- 
gen in conjunctival fluid—We tested 31 
carriers (originally found to be positive 
through Canadian Red Cross blood donor 
screenings and observed for several 
years) and ten normal laboratory staff 
members for hepatitis B surface antigen 
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in serum and conjunctival fluid. We used 
Schirmer strips to collect the conjunctival 
fluid, one per eye both before and after 
ocular anesthesia. We allowed the con- 
junctival fluid to fill approximately three 
fourths of the strip. We placed two strips 
in vials containing 0.5 ml of physiologic 
saline and 5% human serum albumin and 
then tested them for blood and hepatitis 
B surface antigen. We used a radioim- 
mune assay to detect hepatitis B surface 
antigen. This is a very sensitive test for 
hepatitis B surface antigen but requires a 
minimum of 10° hepatitis B surface anti- 
gen particles per milliliter of serum to be 
positive.’ 

Hepatitis B surface antigen on the 
tonometer tip in carriers with positive 
conjunctival fluid—We performed to- 
nometry in four patients with positive 
conjunctival fluid. The tonometer tip was 
swabbed with a 2 x 2-cm piece of filter 
paper soaked in physiologic saline and 
then inserted into a tube containing 
0.5 ml of physiologic saline. We then 
tested this solution for hepatitis B surface 
antigen. 

In vitro contamination and decontami- 
nation of a tonometer—We dipped to- 
nometers into solutions of 0.5% physio- 
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logic saline containing 5% human serum 
albumin and hepatitis B surface antigen 
to give concentrations of 15,000 cpm and 
1,200 cpm. The tonometers were then 
rinsed for various amounts of time with 
physiologic saline or tap water and blot- 
ted on 2 X 2-cm pieces of blotting tissue. 
These papers were then immersed in 
0.5 ml of physiologic saline and human 
serum albumin and assayed for hepatitis 
B surface antigen. We repeated this ex- 
periment seven times. 
RESULTS 

Detection of hepatitis B surface anti- 
gen in conjunctival fluid—Hepatitis B 
surface antigen was only detected in the 
conjunctival fluid of carriers who had 
higher titers of hepatitis B surface anti- 
gen in their sera (Table). Of these carri- 
ers, 44% were positive for hepatitis B 
surface antigen in conjunctival fluid be- 
fore ocular anesthesia, whereas 33% were 
positive after ocular anesthesia. We de- 
tected no blood in any of the samples 
collected with Schirmer strips. We de- 
tected no hepatitis B surface antigen in 
the conjunctival fluid of the ten controls. 

Hepatitis B surface antigen on the 
tonometer tip in carriers with positive 


TABLE 
DETECTION OF HEPATITIS B SURFACE ANTIGEN IN THE SERUM AND CONJUNCTIVAL FLUID 


R a tapane eerie e Aaaama arere 


meeen aaae eee 


High-Titer 


Carriers 


Low-Titer Normal Staff 





Hepatitis B (> 10,000 cpm) (< 10,000 cpm) Members 
No. tested 25 6 10 
Serum (average cpm) 15,751 4,769 Q 
Conjunctival fuid” 
Without anesthetic 
No. positive 11 0 Q 
% 44 — — 
After anesthetic 
No. positive § Q 0 








*Levels of hepatitis B surface antigen averaged 1,005 cpm (range, 287 to 3,454 cpm). 
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conjunctival fluid—-We detected hepati- 
tis B surface antigen in the saline solu- 
tions into which the filter paper had been 
inserted after tonometry in one of four 
patients with positive conjunctival fluid. 

In vitro contamination and decontami- 
nation of the tonometer—We detected no 
hepatitis B surface antigen in either 
rinses or blots after the tonometer was 
dipped in the solution containing low 
counts of hepatitis B surface antigen 
corresponding to the counts found in the 
conjunctival fluid. We performed the 
experiment seven times with the same 
results. However, we did detect hepatitis 
B surface antigen in l-ml rinses and in 
the blot after two 1-ml rinses when the 
tonometer was dipped in the solution 
containing the high counts corresponding 
to serum counts. 

Running tap water for ten seconds was 
sufficient to remove detectable hepatitis 
B surface antigen from the tonometer. 
We detected no hepatitis B surface anti- 
gen in the blot after the tonometer was 
dipped into the serum concentration and 
then rinsed for ten seconds. We also 
detected hepatitis B surface antigen in a 
0.5-ml rinse (ten-minute soak) after the 
tonometer had been dipped into the 
serum concentration and allowed to stand 
at room temperature for 24 hours. 


DISCUSSION 


We know that hepatitis virus can be 
transmitted by blood or blood products, 
even through small cuts or scratches.> 
Hepatitis B surface antigen has been 
found not only in serum but also in many 
other human secretions, including fluid, 
saliva, nasal washings, and tears. ™™® 

It is important to take all possible 
precautions to avoid transferring the 
virus from one patient to another. This 
study confirms the findings of others that 
hepatitis B surface antigen is present in 
the tears of a high percentage of patients 
with hepatitis B surface antigen in their 
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sera. It is possible, therefore, to transmit 
the virus by office tonometry, particularly 
since we have demonstrated the presence 
of hepatitis B surface antigen on the 
tonometer after tonometry in one of four 
carriers with positive conjunctival fluid. 
Even if hepatitis B surface antigen had 
not been demonstrated on the tonome- 
ter, transmission might still have oc- 
curred. Gerety and associates! showed in 
chimpanzee inoculation experiments that 
the infecting dose (10° particles of hepati- 
tis B surface antigen per milliliter of 
serum) may be smaller than the detect- 
able dose as measured by radioimmune 
assay (10° particles per milliliter), Pre- 
testing blood for transfusion for hepatitis 
B surface antigen by radioimmune assay 
reduces but does not eliminate post- 
transfusion hepatitis, indicating that the 
infecting dose may be below the detect- 
able dose in humans as well. Our study 
showed that simply holding the tonome- 
ter prism under a stream of running 
water for ten seconds completely re- 
moved hepatitis B surface antigen even 
when the tonometer was highly contami- 
nated. 

Simply dipping the tonometer into a 
solution, or allowing it to dry overnight, 
may not be adequate. Removal of meas- 
urable hepatitis B surface antigen from 
the tonometer probably markedly re- 
duces, if not eliminates, any danger of 
transmitting hepatitis B by tonometry 
since infectivity is related to the expo- 
sure dose. 

Ophthalmologists should be aware of 
the possibility of transmitting hepatitis B 
by tears when doing contact tonometry. 
Particular care should be exercised if 
patients are known hepatitis B surface 
antigen carriers or are considered to be 
risk patients include those undergoing 
renal dialysis, diabetics, drug addicts, 
and those who have received blood trans- 
fusions, 
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Because it is easy to eliminate or at 
least reduce the possibility of transmit- 
ting of this disease with a potentially 
infected applanation tonometer by hold- 
ing the tonometer under running tap 
water for a period of ten seconds, this 
should become a routine procedure after 
every tonometric examination. 
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OPHTHALMIC MINIATURE 


The light was always afflictive to his eyes; he carried in his pocket 
something like a skeleton brass candlestick, in which, setting it on 
the dinner-table, between him and the most afflictive or nearest of 
the chief lights, he touched a little spring, and there flirted out, at 
the top of his brass implement, a small vertical green circle which 
prettily enough threw his eyes into shade, and screened him from 


that sorrow. 


Thomas Carlyle, Reminiscences 1867,1881 
(William Wordsworth in his Seventies) 


TREATMENT OF CHRONIC OCULAR PAIN BY SELECTIVE 
THERMOCOAGULATION OF THE TRIGEMINAL GANGLION 


MICHAEL ROSENBERG, M.D., CREIG S. Hoyt, M. D., JEROME S. KING, M.D., 
AND WALTER M. Jay, M.D. 


San Francisco, California 


We used graded radiofrequency heating to destroy pain fibers in the 
ophthalmic division of the trigeminal ganglion while sparing most of the 
touch fibers in nine patients (seven men and two women, ranging in age 
from 51 to 74 years) with chronic ocular pain. All nine experienced 
immediate and complete pain relief. Although one patient required a 
second procedure after 57 months, the other eight have been pain-free 
for 44 to 59 months. There were no serious complications. The corneal 
reflex was preserved and there was no damage to the optic or 


extraocular muscles. 


For treatment of chronic, severe ocular 
pain systemic analgesic drugs may be 
effective in some cases. However, many 
patients with chronic ocular pain do not 
obtain satisfactory relief even with nar- 
cotic agents. Retrobulbar alcohol injec- 
tions may relieve pain and photophobia 
in potentially useful and blind eyes.' 
However, this relief is often temporary 
and the procedure is not without signifi- 
cant complications. +8 Ticho, Olshwang, 
and Magora’ reported that subcutaneous 
electrical stimulation is useful for short- 
term treatment of postoperative ocular 
pain. 

We have found that controlled thermo- 
coagulation of the trigeminal ganglion 
and its rootlets provides long-term relief 
of chronic ocular pain. 


SUBJECTS AND METHODS 


Nine patients (seven men and two 
women, aged 51 to 74 years) with chronic 
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ocular pain were referred to one of us 
(C. S. H.) for treatment. All of these 
patients had been treated previously with 
systemic analgesics but had not obtained 
adequate relief. Four of the patients had 
undergone at least one retrobulbar alco- 
hol injection, but the relief was incom- 
plete or temporary. 

All of these patients underwent com- 
plete ophthalmologic examinations, in- 
cluding slit-lamp evaluation, tonometry, 
and ophthalmoscopy after pupillary dila- 
tation. If opacities within the ocular 
media made a detailed accurate view of 
the fundus impossible, we completed the 
examination by ultrasonography. The oc- 
ular pain was attributed to glaucoma, 
penetrating injury, or previous retinal 
detachment surgery. Visual acuity in the 
involved eye ranged from 6/24 (20/80) to 
light perception. 

After giving an informed consent, each 
patient underwent controlled thermoco- 
agulation of the trigeminal ganglion and 
its rootlets ipsilateral to the painful eye.® 
This procedure was carried out in the 
radiographic room after intravenous in- 
jection of a fentanyl-droperidol mixture 
(Innovar). A hollow 20-gauge cannula- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 91:526-529, 198] 





VOL. 91, NO. 4 


electrode was used to make the destruc- 
tive lesion. The approach to the trigemi- 
nal ganglion was via the foramen ovale. 
The skin was penetrated 3 cm lateral to 
the labial commissure. The surgeon 
placed the index finger of one gloved 
hand in the patient’s mouth, feeling the 
electrode as he advanced it just medial to 
the mandibular ramus. If a few minor 
changes in the electrode course did not 
bring it into the painful zone of de- 


creased resistance indicative of the fora- 


men ovale, asubmentovertical radiograph 
was taken to aid the placement and to 
minimize the hazards of exploring by 
touch alone. 

Electrical stimulation precisely located 
the ophthalmic division of the trigeminal 
ganglion. A 60-cycle square wave pulse 
0.001 second in duration was used. At 
threshold, the sensation was not painful 
and, therefore, it could be located and 
described calmly by the alert patient. 
Intravenous methohexital, 20 to 50 mg, 
was administered before each lesion was 
coagulated. The first lesion was made at a 
setting between 47 and 65 C, adminis- 
tered for one minute. The heat was then 
increased by five- to ten-degree incre- 
ments, depending on the sensory 
findings after each lesion. No further 
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lesions were placed after the corneal 
reflex was diminished. The number of 
lesions required to accomplish this aver- 
aged 3.6. 

The patients went home after the pro- 
cedure. None required hospitalization. 
We examined each patient one, seven, 
14, and 21 days after treatment. 


RESULTS 


All nine patients experienced immedi- 
ate and complete relief of their pain. One 
patient required a second treatment 57 
months after the first because the pain 
recurred; he has been pain-free for nine 
months. The duration of pain relief in 
these patients ranged from 44 to 59 
months (Table). No serious complications 
developed. One patient did develop an- 
esthesia dolorosa that resolved spontane- 
ously after a few months. Another patient 
had mild anesthesia of the face subserved 
by the second division of the trigeminal 
ganglion. The corneal reflex remained 
intact in all of these patients. No corneal 
ulcers or herpetic infections have devel- 
oped. 


DISCUSSION 


The treatment of prolonged, severe 
ocular pain can be trying for both the 


TABLE 
CLINICAL SUMMARY OF NINE PATIENTS TREATED WITH THERMOCOAGULATION OF TRIGEMINAL GANGLION 








Length of Pain 





Patient Age (yrs) Cause of Pain Visual Acuity Relief (mos) Comments 

i 57 Glaucoma 6/120 (20/400) 59 Two previous retrobulbar 
alcohol injections 

2 68 Glaucoma L.P. 58 Developed anesthesia dolorosa 

3 61 Retinal detachment 6/120 (20/400) 57 Had second treatment after 57 
mos; pain-free 9 mos later 

4 59 Penetrating injury 6/30 (20/100) 51 — 

5 66 Glaucoma; bullous 6/24 (20/80) 50 — 

keratopathy 

6 51 Glaucoma 6/120 (20/400) 48 — 

7 59 Glaucoma 6/60 (20/200) 47 Developed mild facial anesthesia 

8 T4 Glaucoma 6/60 (20/200) 45 = 

9 64 Glaucoma LP. 44 Three previous retrobulbar 


alcohol injections 





patient and the ophthalmologist. Eyes 
with partial vision have been enucleated 
because the patients could not endure 
the pain they caused. Systemic analgesics 
are rarely successful for long-term treat- 
ment of ocular pain; additionally, these 
drugs are potentially addictive. 

Retrobulbar alcohol injections have 
been used successfully in the treatment 
of some patients with chronic ocular 
pain.'* Alcohol injections seem to relieve 
pain by interrupting transmission within 
the nerve fibers.” The proteins in the 
fibers are coagulated at the site of injec- 
tion and the fibers degenerate peripher- 
ally from this point. If the nerve is not 
injected but the surrounding area is 
infiltrated with alcohol, the fibers may 
not be destroyed. The peripheral portion 
of the fibers usually regenerate in several 
months after treatment and pain may 
then recur.® 

Some degree of blepharoptosis, prop- 
tosis, chemosis, and extraocular muscle 
palsy are common after retrobulbar alco- 
hol injections. However, Maumanee’ and 
Michels and Maumenee® emphasized that 
these findings are usually transient and 
do not constitute a contraindication to 
this form of therapy. Possible damage to 
the optic nerve and corneal reflex is a 
more serious concern. 

Cordes’ reported a case of optic atro- 
phy that followed an attempt to inject 
alcohol into the sphenopalatine ganglion. 
This appears to be an unusual complica- 
tion of retrobulbar alcohol injections. 


Most authors have stressed the lack of 


optic nerve damage with this therapy.’ ® 


The optic nerve is apparently protected 


to a marked extent from the effects cf 


alcohol by its sheath.* It appears that this 
treatment does not damage the optic 
nerve unless the needle is inserted into 
the nerve tissue.’ 

Corneal sensation is usually lost or 
markedly diminished after the injection 
of alcohol, but usually returns to normal 
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within several weeks.’ The loss of the 
corneal reflex may cause asymptomatic 
corneal ulcers to develop after treatment 
with retrobulbar alcohol. Moreover, 
Kornblueth’ reported that the rate of 
mitosis in the epithelial and stromal cells 
of the cornea are reduced after retrobul- 
bar alcohol injection. 

We agree with Michels and Mauma- 
nee’ that retrobulbar alcohol injections 
are relatively safe and often effective in 
managing otherwise uncontrolled pain in 
both seeing and blind eyes. The greatest 
limitation of this procedure is the tempo- 
rary nature of the pain relief. 

Selective thermocoagulation of the tri- 
geminal ganglion and its rootlets seems to 
be an effective alternative method of 
treating chronic ocular pain. This is now a 
standard treatment for some forms of 
facial pain and should be considered in 
some cases of chronic ocular pain. Only 
one of our nine patients required a sec- 
ond treatment and all of the patients were 
free of pain after 44 to 59 months. 

The procedure does not require hospi- 
talization or the use of an operating room. 
Because the treatment is confined to the 
trigeminal ganglion, there is no risk of 
even temporary damage to the optic 
nerve or extraocular muscles. The most 
attractive feature of this procedure is the 
preservation of the corneal reflex despite 
complete analgesia within the ophthalmic 
division of the trigeminal nerve. 

The selective ability to destroy pain 
fibers without altering most touch fibers 
is based upon several experimental ob- 
servations. Animal and human experi- 
ments have disclosed that impulses sig- 
nalling noxious stimuli are conducted in 
the smaller fibers of the A-delta and C 
groups (2.5 to 4 w and less than 2 p in 
respectively). Bessou and Perl" 
demonstrated that about one half of the 
unmyelinated fibers in a cats cutaneous 
nerve are highly responsive to either 
gentle mechanical or innocuous thermal 
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stimuli. The remaining half of the C 
fibers function at high threshold, requir- 
ing noxious stimuli for activation. Zotter- 
man} established that light stroking of 
the skin evokes activity in the A-delta 
fibers of the cat's cutaneous nerve. More- 
over, Maruhashi, Mitzuguchi, and Tasa- 
i” proved that touch activates the larg- 
est fibers in the cutaneous nerves in the 
A-alpha-beta range from 8 to 14 wp in 
diameter in the cat. 

The destruction of fibers concerned 
with pain while those subserving touch 
remain intact correlates well with the 
work of Letcher and Goldring.” They 
photographed the compound action po- 


`= tential in the saphenous nerve of the cat 
= after graded heating with radiofrequency 
= current or saline. They found that con- 


duction in both the A-delta and C fibers 
stopped before that in the A-alpha-beta 
group. Thus, the relatively easy differen- 
tial production of analgesia in trigeminal 
zones in man is associated with lesions of 
the smaller myelinated and unmyelinated 
fibers concerned with noxious stimuli. 
Conversely, the large A-alpha-beta fibers 
subserving touch can remain intact, per- 
haps because their heavier myelin 
sheaths protect them from the heat. 
Preserving the corneal reflex mini- 
mizes the risk of cornea! ulcers after 
treatment. We have found no changes in 
corneal structure or function after this 
procedure. Thus, the advantages of this 
procedure are the long-term relief of pain 
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from a single treatment and the mainte- 
nance of a normal corneal reflex even in 
patients with total analgesia. 
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SERUM CHOLINESTERASE, SERUM LIPASE, AND SERUM AMYLASE 
LEVELS DURING LONG-TERM ECHOTHIOPHATE IODIDE THERAPY 
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AND 
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Previous studies have found increased pancreatic intraductal pres- 
sures in dogs and the development of acute pancreatitis in humans after 
cholinergic stimulation. However, we did not find abnormally high 
levels of serum lipase or serum amylase in 44 patients with glaucoma 
using therapeutic doses of echothiophate iodide for intraocular pres- 


sure control on a long-term basis. 


In 1979, Dressel and associates! de- 
scribed a patient who developed acute 
and severe pancreatitis as a result of 
anticholinesterase insecticide intoxica- 
tion. Additionally, they demonstrated 
significantly increased pancreatic intra- 
ductal pressure and serum amylase and 
serum lipase levels in dogs after an 
intravenous bolus of this same anticholin- 
esterase. Further studies” correlated de- 
pression of pseudocholinesterase in dogs 
with a statistically significant increase in 
pancreatic intraductal pressure. Others 
have also described pancreatic alterations 
with parasympathomimetic agents.** Be- 
cause acelycholinesterase inhibitors are 
widely used in ophthalmology, we inves- 
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tigated the serum levels of cholinester- 
ase, amylase, and lipase in 44 patients 
receiving long-term treatment with echo- 
thiophate iodide for glaucoma. 


MATERIAL AND METHODS 


We selected 44 consecutive patients 
from a glaucoma clinic who had been 
using topical echothiophate drops for at 
least one month; all were adults. Of the 
44 patients, 38 had been on the same 
therapeutic regimen for their glaucoma 
for more than one year. The patients 
formed four groups based on the concen- 
tration of the echothiophate solution they 
were using and whether one or both eyes 
were being treated. All drops were used 
twice daily. No patient was using any 
cholinesterase inhibitor other than echo- 
thiophate. Twenty-one patients were 
using a 0.25% solution in both eyes, 14 
were using a 0.25% solution in only one 
eye, eight were using a 0.125% solution 
in only one eye, and one patient was 
using a 0.0625% solution in one eye. 
Blood samples were drawn at the time of 
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the patients’ appointments, and serum 
lipase, serum amylase, and serum cholin- 
esterase were measured. The cholines- 
terase levels were determined by the 
method of Ellman and associates.’ We 
determined the mean values of the lip- 
ase, amylase, and cholinesterase, along 
with the standard errors, for the groups 
and compared them with normal values 
by Student’s t-test (one-tailed). Addition- 
ally, using linear regression analysis, we 
attempted to correlate serum cholinester- 
ase activity with serum amylase levels 
and serum cholinesterase with serum 
lipase levels for all 44 patients as a group. 


RESULTS 


The amylase and lipase data for 
each group were not significantly differ- 
ent from those of a normal population 
(P > .05) (Table). The mean value for 
serum cholinesterase for the group re- 
ceiving 0.25% echothiophate in one eye 
was not significantly different from that 
of the group receiving 0.25% in both eyes 
(P > .05). There was a significant differ- 
ence in the cholinesterase level between 
the group receiving 0.25% echothiophate 
in one eye and that of the group re- 
ceiving 0.125% echothiophate in one 
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eye (P/.03). The normal serum cholines- 
terase level is 3,472 + 868 units/liter. 
Therefore, those receiving 0.25% echo- 
thiophate iodide in one or both eyes had a 
cholinesterase level that was 45% of the 
mean level for a normal population. The 
group using a 0.125% drop in only one 
eye showed a cholinesterase level that 
was 80% of the normal mean level. There 
was only one patient using a 0.0625% 
solution, so comparisons could not be 
made with respect to him. 

The linear regression analysis of all the 
data, plotting serum cholinesterase (P) 
against serum amylase (A) and then 
against serum lipase (L), failed to show 
any significant linear relationship (r = 


087 P/A; r = .233 P/L). 


DISCUSSION 


Cholinesterase of whole blood is pres- 
ent in two forms. One of these is a 
membrane-bound form associated with 
the erythrocyte cell wall, called acetyl- 
cholinesterase, and the other is a soluble 
form found in serum, called butyryl- 
cholinesterase or pseudocholinesterase.° 
Although the physiologic function of 
pseudocholinesterase is unknown, its im- 
portance has been established because of 


TABLE 


SERUM CHOLINESTERASE, AMYLASE, AND LIPASE LEVELS DURING LONG-TERM 
ECHOTHIOPHATE IODIDE THERAPY 











Serum Serum Serum 
No. of Cholinesterase Amylase Lipase 
Group Patients (m U/ml) (U/ml) (U/ml) 
Normal — 2,604—4,340 4-25 <=2.0 
0.25% echothiophate 21 1,482 + 161 18 = 2 L2 £01 
in both eyes 
twice daily 
0.125% echothiophate 14 1,669 + 187 16 + 2 12 = 01 
in one eye 
twice daily 
0.0625% echothiophate 8 2,782 + 508 20+ 4 Lizz 
in one eye 


twice daily 
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its action upon succinylcholine, a com- 
monly used anesthetic agent. Succinyl- 
choline is deactivated by pseudocholines- 
terase through enzymatic hydrolysis. If 
serum cholinesterase levels are low, the 
pharmacologic effects of succinylcholine, 
including apnea, are prolonged.‘ 

The depression of blood cholinesterase 
activity by topically applied echothio- 
phate iodide has been previously docu- 
mented. De Roetth and associates’ 
showed that the blood cholinesterase 
levels decrease and reach equilibrium 
three to four weeks after beginning 
twice-daily echothiophate therapy in 
both eyes. They found a 75% to 80% 
enzyme inhibition in the plasma at equi- 
librium with a 0.25% echothiophate io- 
dide solution. Our data suggest only a 
55% inhibition compared to the normal 
population with 0.25% drops given in 
one or both eyes. We did not measure 
pretreatment plasma cholinesterase lev- 
els, but de Roetth and associates’ found 
no significant difference between the 
pseudocholinesterase levels of a normal 
population and those of a population with 
glaucoma but not taking anticholinester- 
ase medication. 

Dressel and associates* showed that 
substantially decreased plasma cholines- 
terase activity, at least in dogs, is directly 
related to increased pancreatic intraduc- 
tal pressure and suggested that this may 
be a factor in the pathogenesis of pancrea- 
titis. In our patients, we were unable to 
correlate reduced serum cholinesterase 
levels with an increase in serum amylase 
or lipase. Additionally, none of our 
groups had mean amylase or lipase values 
outside of the normal range. 

It is possible that serum cholinesterase 
levels are not sufficiently depressed on 
standard clinical doses of echothiophate 
to show significant effects on the pancreas 
in humans. In canine experiments, intra- 
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ductal pancreatic pressure began to in- 
crease only when the serum cholinester- 
ase activity was inhibited 67% or more. 

We performed a brief experiment with 
a single dog to determine if topical medi- 
cation produced any pancreatic enzyme 
elevation. A 15-kg experimental class III 
dog was given a 1% solution of echothio- 
phate iodide twice a day in both eyes. 
Serum amylase, lipase, and cholinester- 
ase levels were drawn on two successive 
days before treatment and at three-day 
intervals after treatment was begun. 
After six days of topical echothiophate, 
the dog's pseudocholinesterase activity 
was 98% inhibited, the serum amylase 
was virtually unchanged, and the serum 
lipase level had increased more than 
four-fold. The dog died three days later; 
autolytic changes prevented a meaningful 
interpretation of pancreatic pathologic 
abnormalities. 

Our clinical data showed that therapeu- 
tic dosages of echothiophate iodide do 
not increase serum pancreatic enzymes 
above normal levels. The canine pancreas 
may be more sensitive to cholinergic 
stimulation than the human pancreas. 
However, the report of acute pancreatitis 
in a patient after poisoning with a cholin- 
esterase inhibitor suggested that pancre- 
atitis may occur in humans at higher 
doses or in susceptible patients. To study 
this possibility further, we recommend 
evaluating pancreatic enzymes in pa- 
tients who develop gastrointestinal symp- 
toms while taking echothiophate iodide. 
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OPHTHALMIC MINIATURE 
Locke’s account of perception is in large part simply a transcrip- 
tion of the doctrine set forth in contemporary scientific text-books. 
The sense-organs, it was supposed, in perception were mechanical- 
ly stimulated, either by actual contact with an “external object” or, 
as in vision, by “insensible particles” emitted or reflected from it: 
this mechanical stimulus was then transmitted, through the appro- 
priate nerves, to the brain. But when the stimulus reaches the brain 
something quite different happens; the mechanical cause at this 
stage produces a non-mechanical effect, namely the occurrence “in 
the mind” of what Locke calls an “idea,” or, more fully, an “idea of 
sensation.” But—and this is a crucial point—in Locke's view to have 
an idea in one’s mind is not, as perhaps one might expect, to be 
3 made aware of that object in the world from which the original 


stimulus emanated: to have an idea is to be aware of the idea; and it 
is an essential feature of Locke’s doctrine that, strictly speaking, we 
are directly aware only of ideas in our own minds. These mental 
entities, the only objects of which we are directly aware, “repre- 
sent” to us those external objects from whose operations they are 
supposed to originate: of external objects themselves we cannot be 
directly aware. 


George Berkeley, 

The Principles of Human Knowledge 

Three Dialogues between Hylas and Philonous 
Glasgow, Wm. Collins Sons & Co., Ltd., 1979 
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PREVENTION OF CORNEAL 
BURNS DURING HIGH-ENERGY 
LASER IRIDOTOMY 


R. L. Cooper, F.R.A.C.O., 
AND I. J. CONSTABLE, F.R.A.C.O. 


Perth, Australia 


We used a plano hydrophilic 
bandage contact lens to protect 
the corneal epithelium and stroma 
from burns during laser iridotomy. 
The reduction of energy losses 
with this method, by the avoid- 
ance of corneal epithelial opaci- 
ties, increases the chance of 
successful iridotomy when many 
applications of the laser are 
needed. 


Photocoagulation of the iris has been 
used for more than 20 years.'! Experimen- 
tal iris burns with the laser were first 
reported in 1964.” Since that time, there 
have been many published reports on the 
clinical use of the laser in the anterior 
segment. High levels of irradiance or 
energy density are required to achieve 
perforation of the iris with the continuous 
argon laser. Complications of the high- 
energy applications are corneal epithelial 
coagulation and stromal burns.” This led 
us to investigate the use of a common soft 
contact lens to prevent these burns with- 
out loss of energy density delivered to the 
iris. 


MATERIAL AND METHODS 


We determined the threshold for a 
corneal burn for a patient with closed- 
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angle glaucoma using a continuous-wave 
argon laser, set at 100-u spot size and 
one-second applications during attempt- 
ed iridotomy. We then placed a plano 
hydrophilic bandage contact lens on the 
cornea and used similar energy levels to 
produce burns elsewhere on the iris in 
the same eye. We later performed laser 
iridotomy on the second eye of the pa- 
tient, using the same soft contact lens. 
RESULTS 

Dense epithelial coagulative lesions 
occurred at 650 mW (measured at the 
cornea) for one second, with an irradiance 
of approximately 8,276 watts/cm*). The 
burns coagulated the epithelium, and one 
burn penetrated to a depth of one third of 
the corneal stroma, with charring of its 
edges. These corneal burns prevented 
full perforation of the iris. 

With the plano hydrophilic contact 
lens in place, no epithelial coagulation 
occurred up to settings of 700 mW mea- 
sured at the cornea for one second, with 
the 100- spot in the same eye (irradi- 
ance was approximately 8,912 watts/cm’). 
A few fine endothelial opacities occurred 
but these were not visible 24 hours later. 
A small iridotomy was achieved. In the 
second eye, no corneal burns occurred at 
650 mW, used for one-half second with 
the 100-y spot (8,276 watts/em*). A large 
iridotomy was achieved with many 50-u 
spots at 525 mW (approximately 26,738 
watts/em*) for one-half second, also with- 
out corneal burns. 


DISCUSSION 


Corneal epithelial coagulation prevents 
further laser applications by absorption 
and reflection from the corneal surface. 
This is a serious impediment to iridoto- 
my, which often requires many high- 
energy applications. Some argon lasers 
have only a medium output, in which case 
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transcorneal photocoagulation without a 
contact lens has been recommended in 
the past.‘ Special antirefiective coated 
contact lenses have also been suggested 
as a protection against corneal burns.’ 
Increased irradiance may be obtained by 
including a small convex lens on the 
surface of the anterior segment contact 
lens. The special lenses, however, are 
expensive and not readily available. Loss 
of energy occurs with the standard anteri- 
or segment contact lenses, which do not 
have antireflective coatings. From our 
data there was no apparent loss of irradi- 
ance through a thin hydrophilic bandage 
lens. The burn threshold for bare epithe- 
lium and stroma was 8,276 watts/cm* 
for one second. With the soft contact lens 
in place, no epithelial burns occurred 
at the higher power required to pro- 
duce a small iridotomy (8,912 watts/cm* 
for one second). Furthermore, increas- 
ing the power to 26,738 watts/cm?® by 
using the 50- spot for one-half second 
with the soft contact lens in place re- 
sulted in a large iridotomy without cor- 
neal burns. 

One explanation for this is that water 
retained in the contact lens (38.6% water 
and 61.4% methylmethacrylate) ‘and in 
the tear film under the lens acted as a 
heat sink, conducting heat away from the 
epithelium and cornea." Another explana- 
tion is that the contact lens prevented 
tear film evaporation. Without the lens, 
the epithelium may dry out while the 
eyelids are kept open. The dehydrated 
epithelium may lose its normal light 
transmission characteristics, and absorb 
more energy from the laser. 
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ANTERIOR UVEITIS IN 
KAWASAKTS DISEASE 


ROBERT M. RENNEBOHM, M.D., 
Mies J. BURKE, M.D., 
WILLIAM CROWE, M.D., 

AND JOSEPH E. LEVINSON, M.D. 


Cincinnati, Ohio 


Kawasakis disease (mucocuta- 
neous lymph node syndrome) is an 
acute febrile illness primarily af- 
fecting children. Slit-lamp exami- 
nations of six children with Kawa- 
saki’s disease, ranging in age from 
22 months to 16 years, showed 
that five had anterior uveitis dur- 
ing the acute phase of the illness. 
Two of the children were treated 
with corticosteroids and cyclople- 
gic drugs and three received no 
treatment. In all five, the ante- 
rior uveitis resolved completely 
within a few weeks. 


Kawasaki’s disease is an acute febrile 
illness of unknown origin that primarily 


From the Departments of Ophthalmology (Dr. 


Burke}, Pediatrics (Drs. Burke, Rennebohm, Crowe, 
and Levinson), and Medicine (Drs. Crowe and 
Levinson), University of Cincinnati College of Medi- 
cine, and the Department of Ophthalmology, Chil- 
dren’s Hospital Medical Center (Dr. Burke), Cincin- 
nati, Ohio. This study was supported in part by grant 
AM-2139306 from the National Institutes of Health 
and by a grant from the Arthritis Foundation Clinical 
Research Center. 

Reprint requests to Robert M. Rennebohm, 
M.D., Children’s Hospital Medical Center, Pavilion 
Bldg., Room 1-26A, Elland and Bethesda Aves., 
Cincinnati, OH 45229. 


936 


affects children. The illness is typically 
characterized by the following major fea- 
tures’*: (1) fever lasting five days or more: 
(2) bilateral conjunctival injection; (3) 
changes of the lips and oral cavity (such as 
dry, cracked lips; glowing red lips; hyper- 
trophy of tongue papillae with a straw- 
berry tongue appearance; diffuse red- 
dening of the oropharyngeal mucosa): 
(4) changes of the peripheral extremities 
(such as reddening of the palms or soles; 
edema of the hands or feet; generalized 
desquamation,; desquamation from the 
fingertips); (5) polymorphous exanthem: 
and (6) acute nonpurulent cervical lymph 
node swelling. 

The Japan Mucocutaneous Lymph 
Node Syndrome Research Committee 
has stated that at least five of these six 
features should be present for a diagnosis 
of Kawasaki's disease.? The Center for 
Disease Control has stated that the pres- 
ence of one of the findings listed for 
features 3 or 4 is sufficient to establish 
that particular feature.* 

Bilateral conjunctival injection occurs 
in 88% to 96% of children with Kawasaki’ s 
disease.'* Characteristically, there is dis- 
crete engorgement of the bulbar conjunc- 
tival vessels, with much less severe in- 
volvement of the palpebral conjunctiva. 
Typically, there is no conjunctival 
edema, discharge, purulent drainage, 
‘pseudomembrane formation, or corneal 
ulceration. ° 

Recently, Germain and associates’ re- 
ported the occurrence of anterior uveitis 
in Kawasaki's disease. Their report de- 
scribed two patients who had transient, 
mild anterior uveitis during the acute 
phase of the illness. Recently, we began a 
prospective study of the incidence and 
nature of uveitis in Kawasaki’s disease. 
We now report our findings to date. 


SUBJECTS AND METHODS 


Beginning in December 1979, one of us 
(M. J. B.) performed slit-lamp examina- 
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tions on all new patients with Kawasaki's 
disease examined here. A diagnosis of 
Kawasaki's disease was not made unless 
at least five of the six diagnostic criteria 
were fulfilled. To date, we have prospec- 
tively studied six such patients, all during 
the acute phase of their illness. 


CASE REPORTS 


Case 1—A 16-year-old girl who had Kawasaki's 
disease associated with arthritis and angiographically 
demonstrated coronary artery aneurvsms underwent 
slit-lamp examination on the 16th day of her illness. 
The examination disclosed mild, bilateral conjunctival 
injection, 1+ flare and cells in the right eye, 2+ flare 
and cells in the left eye, and numerous, minute 
keratic precipitates in both eyes. Although asympto- 
matic, she was treated with topical corticosteroids 
and cycloplegic drugs in tapering dosages for a 
six-week period. Two weeks after treatment was 
begun, the uveitis cleared markedly. It was com- 
pletely resolved within two months after the onset of 
Kawasaki's disease. 

Case 2—An 8-year-old boy with Kawasaki's disease 
underwent slit-lamp examination on the 13th day of 
his illness. The examination disclosed mild conjuncti- 
val injection, mild ciliary injection, and only trace 
cells in each eye. No treatment was instituted. A 
second ophthalmologic examination 35 days after the 
onset of his illness gave normal findings. 

Case 3—A 6%-year-old girl with Kawasaki's dis- 
ease underwent slit-lamp examination on the 19th 
day of her illness. The examination disclosed mild 
bilateral conjunctival and ciliary injection, trace flare 
without cells in the right eye, 1+ cells and trace flare 
in the left eye, and five to ten keratic precipitates 
over the inferior third of each cornea. Although 
asymptomatic, she was treated with topical cortico- 
steroids and cycloplegic drugs in tapering dosages for 
a three-week period. Within four weeks after the 
onset of Kawasaki's disease, the uveitis was com- 
pletely resolved. 

Case 4—A 3%-vear-old boy with Kawasaki's dis- 
ease underwent slit-lamp examination on the tenth 
day of his illness. Although he had had mild photo- 
phobia and had had moderately severe bilateral 
conjunctival injection during the first week of his 
illness, there was no conjunctival or ciliary injection 
at the time cf his slit-lamp examination, which 
disclosed only rare cells bilaterally. No treatment was 
instituted. A second slit-lamp examination two weeks 
later gave normal results. 

Case 5—-A 2¥-year-old girl with Kawasaki's dis- 
ease underwent slit-lamp examination on the llth 
day of her illness. Although she had mild, resolving 
bilateral conjunctival injection at that time, there was 
no evidence of uveitis. 

Case 6—A 22-month-old boy with Kawasaki's 
disease underwent slit-lamp examination on the 
eighth day of his illness. Although he had had 
moderately severe bilateral conjunctival injection 
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during the first week of his illness, there was no 
conjunctival or ciliary injection at the time of the 
slit-lamp examination, which disclosed rare cells in 
the left eve only. He received no treatment, and a 
second slit-lamp examination two weeks later gave 
normal results. 


DISCUSSION 


All six patients in our prospective study 
fulfilled at least five of the diagnostic 
criteria for Kawasaki's disease, and one of 
the patients developed coronary artery 
aneurysms, which can occur in this dis- 
ease.’ All six had mild bilateral conjunc- 
tival injection during at least the first 
week of the illness. None noted pain, 
discharge, or impaired visual acuity. Two 
had mild photophobia. All six underwent 
slit-lamp examination during the acute 
phase of the illness. 

Five of the six children had evidence of 
anterior uveitis. In each instance the 
uveitis was mild. Two children had ker- 
atic precipitates with flare and cells. These 
two patients were treated with topical 
corticosteroids and cycloplegic drugs. 
The other three children had only rare to 
trace flare or cells without keratic precipi- 
tates. These three were not treated. In all 
five instances, the uveitis fully resolved 
within two to eight weeks after the onset 
of the disease. 

Our report confirms the recent obser- 
vations of Germain and associates’ that 
mild anterior uveitis can occur in Kawasa- 
kis disease. Furthermore, our prospec- 
tive series suggests that it may occur 
frequently. We recommend that slit- 
lamp examinations be performed during 
the acute phase of the illness to deter- 
mine the incidence and significance of 
anterior uveitis in Kawasaki's disease. 
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FOLLOW-UP OPHTHALMOLOGIC 
EXAMINATIONS IN CHILDREN 
WITH KAWASAKTS DISEASE 


MILES J. BURKE, M.D., 
ROBERT M. RENNEBOHM, M.D., 
WILLIAM CROWE, M.D., 
AND JOSEPH E. LEVINSON, M.D. 


Cincinnati, Ohio 


We recalled 15 patients who 
had had Kawasaki's disease with 
documented bilateral conjunctival 
injection but who had not under- 
gone slit-lamp examinations dur- 
ing the acute phase of the illness. 
Although anterior uveitis has been 
found in the acute phase of Kawa- 
saki’s disease, results of the fol- 


From the Departments of Ophthalmology (Dr. 
Burke), Pediatrics (Drs. Burke, Rennebohm, Crowe, 
and Levinson), and Medicine (Drs. Crowe and 
Levinson), University of Cincinnati College of Medi- 
cine, and the Department of Ophthalmology, Chil- 
dren’s Hospital Medical Center (Dr. Burke), Cincin- 
nati, Ohio. This study was supported in part by grant 
AM-2139306 from the National Institutes of Health 
and by a grant from the Arthritis Foundation Clinical 
Research Center. | 

Reprint requests to Miles J. Burke, M.D., Chil- 
dren’s Hospital Medical Center, Pavilion Bldg., 
Room 1-80, Elland and Bethesda Aves., Cincinnati, 
OH 45229. 


O35 


low-up studies (including slit-lamp 
examination, visual acuity testing, 
and assessment of pupillary reac- 
tion, muscle balance, and intraoc- 
ular pressure) were normal in all 


15 children. 


Bilateral conjunctival injection occurs 
in 58% to 96% of children with Kawasa- 
ki's disease,” and is one of the six major 
diagnostic criteria established by the 
Japan Mucocutaneous Lymph Node Syn- 
drome Research Committee.’ Recently, 
Germain and associates! reported that 
mild anterior uveitis may occur in Kawa- 
saki's disease. In an ongoing prospective 
study of our own,’ we documented anteri- 
or uveitis during the acute phase of the 
illness in five of six children. In all five 
instances, the uveitis was mild and it 
resolved promptly and completely with- 
out sequelae and without recurrence. In 
three of the five instances this complete 
resolution occurred without treatment. — 

This preliminary evidence that mild 
anterior uveitis may be a common feature 
of Kawasaki's disease prompted us to 
study a group of children who had had 
Kawasaki's disease previously, but who 
had not undergone slit-lamp examination 
during the acute phase of their illness. 
Our purpose was to determine whether 
any children had evidence of past or 
present anterior uveitis months after the 
illness had resolved. 


SUBJECTS AND METHODS 


All children with Kawasaki's disease 
who had been examined here between 
November 1978 and September 1980 
were recalled for ophthalmologic exami- 
nation. The group consisted of 16 pa- 
tients; all had fulfilled at least five of the 
six diagnostic criteria for Kawasaki's dis- 
ease.” Although all 16 patients had had 
documented bilateral conjunctival injec- 
tion during the acute phase of their 
illness, none had undergone slit-lamp 
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examination or taken ophthalmologic 
medications. Fifteen of the 16 returned 
for examination; the 16th lived too far 
away to return conveniently. The oph- 
thalmologic examination, performed by 
one of us (M. J. B.) consisted of visual 
acuity testing, slit-lamp examination, and 
assessment of pupillary reaction, muscle 
balance, and intraocular pressures. We 
also obtained a history of the period 
between the onset of the disease and the 
recall. 


RESULTS 


For the 15 children who returned, the 
mean age at which Kawasaki's disease had 
occurred was 5.13 years (range, 0.5 to 
14.2 years). The time interval between 
the onset of Kawasaki's disease and the 
follow-up ophthalmologic examination 
ranged from six months to 24 months 
(mean, 15.3 months). Twelve of the 15 
had experienced no ocular symptoms 
since their acute illness had resolved. 
Three of the 15 had experienced brief, 
mild ocular redness during an upper res- 
piratory tract infection. 

All 15 patients had normal visual acui- 
ties and no evidence of synechiae, glauco- 
ma, or recurrent anterior uveitis. 


DISCUSSION 


An ongoing prospective study of Kawa- 
saki disease at our institution has suggest- 
ed that mild anterior uveitis may be a 
common feature during the acute phase 
of the illness. Because none of the 15 
children in the present study had under- 
gone a slit-lamp examination at the time 
of the acute illness, we do not know 
whether any initially had anterior uveitis. 
In any case, results of follow-up ophthal- 
mologic examinations were normal in all 
15 children. Although our studies sug- 
gested that the anterior uveitis associated 
with Kawasaki's disease is usually mild 
and probably self-limited, continued pro- 
spective documentation is necessary. 
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MODIFIED ZEISS BEAM 
SPLITTER FOR OPERATING 
MICROSCOPE AND TELEVISION 
CAMERA 


MICHEL GONVERS, M.D. 


Lausanne, Switzerland 


I have designed an asymmetri- 
cal 50/70 beam splitter that allows 
a television camera to be coupled 
directly to the Zeiss operating 
microscope. This device provides 
more light for the surgeon. 


The usefulness of television cameras 
coupled to an operating microscope’ has 
been limited because the sensitivity of 
most color cameras on the market is 
lower than that of the human eye, and, 
therefore, they demand more light than 
the eye of the surgeon. Parel and associ- 
ates? solved the problem by replacing the 
ordinary 50 beam splitter of the Zeiss 
operating microscope with a 70 beam 
splitter. With the latter, each of the two 
reflecting prisms transmits 12.5% of the 
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Figure (Gonvers). Light transmission between the 
right and the left optic systems of the 50/70 beam 
splitter is asymmetrical. 


light to the surgeon and reflects 87.5% to 
the television camera and to the assistant 
(Carl Zeiss, personal communication). 
The loss of light for the operator is 
considerable. With the 50 beam splitter, 
for example, the transmission of these 
prisms amounts to 42.85% and the reflec- 
tion to 57.15%. This difference is particu- 
larly noticeable when the illumination is 
barely sufficient, as in the case of a 
vitrectomy. 

I have overcome this inconvenience by 
combining a 70 beam splitter with a 50 
beam splitter (Figure). The reflecting 
prism of the 70 beam splitter is placed on 
the side of the camera connection, 
whereas the reflecting prism of the 50 
beam splitter is placed on the assistant’s 
side. Theoretically, this set-up is a disad- 
vantage to the surgeon because one eye 
receives more light than the other when 
he looks through an asymmetrical optic 
system. In practice, this difference is 
hardly noticed by the surgeon who pre- 
fers a greater degree of light even if its 
distribution is asymmetrical. 


REFERENCES 


1. Machemer, R., and Parel, J.-M.: An improved 
microsurgical ceiling-mounted unit and automated 
television. Am. J. Ophthalmol. 85:205, 1978. 

2. Parel, J.-M., Machemer, R., Lashley, R., and 
Nose, I.: Automatic diaphragm control for television 
camera used in microsurgery. Am. J. Ophthalmol. 
88:939, 1979. 


AMERICAN JOURNAL OF OPHTHALMOLOGY™ 


FRANK W. NEWELL, Publisher and Editor-in-Chief 
Tribune Tower, Suite 1415, 435 North Michigan Ave., Chicago, IHinois 60611 


EDITORIAL BOARD 


Mathea R. Allansmith, Boston 
Douglas R. Anderson, Miami 
Crowell Beard, San Jose 
Bernard Becker, St. Louis 
Benjamin F. Boyd, Panama 
Charles J. Campbell, New York 
Ronald E. Carr, New York 
Thomas Chalkley, Chicago 
Claes H. Dohlman, Boston 
Fred Ederer, Bethesda 


Carl Kupfer, Bethesda 


DuPont Guerry HI, Richmond 
Robert W. Hollenhorst, Rochester 
Herbert E. Kaufman, New Orleans 
Arthur H. Keeney, Louisville 


Irving H. Leopold, Irvine 

A. Edward Maumenee, Baltimore 
Irene H. Maumenee, Baltimore 
Edward W. D. Norton, Miami 

G. Richard O'Connor, San Francisco 


Arnall Patz, Baltimore 

Steven M. Podos, New York 
Albert M. Potts, Louisville 
Aigernon B. Reese, New York 
Marvin L. Sears, New Haven 
David Shoch, Chicago 

Bruce E. Spivey, San Francisco 
Bradley R. Straatsma, Los Angeles 
Gunter K. von Noorden, Houston 


Published monthly by the Ophthalmic Publishing Company 
Tribune Tower, Suite 1415, 435 North Michigan Avenue, Chicago, Illinois 60611 


Directors: A. EDWARD MAUMENEE, President; 


Davin SHocH, Vice President; 


FRANK W. NEWELL, 


Secretary and Treasurer; Epwarp W. D. Norton, Bruce E. Spivey, BRADLEY R. STRAATSMA 





WHICH TYPE OF SALINE 
SOLUTION FOR SOFT CONTACT 
LENSES IS BEST? 


Several published reports have de- 
scribed severe corneal ulcerative bacte- 
rial infections in wearers of soft lenses. 
Important underlying factors in this un- 
common but serious adverse event are 
bacterial contamination of the saline solu- 
tions used to rinse and store these lenses 
and the failure of some wearers to follow 
disinfection procedures correctly, *® 

In late 1978 the major manufacturer of 
the 250-mg sodium chloride tablets used 
to prepare these solutions withdrew its 
tablets from the marketplace at the re- 
quest of the Food and Drug Administra- 
tion. The reason for this market with- 
drawal was concern that the unpreserved 
solutions prepared from those tablets 
could become contaminated with bacte- 
ria, particularly if stored for longer than a 
day or if prepared from contaminated 
distilled water. As salt tablets disap- 
peared from the marketplace, consumers 
were forced to switch to premixed thi- 
merosal-containing saline solutions or 
unpreserved sterile unit-dose solutions. 

A controversy then developed over the 
withdrawal of salt tablets. The Food and 
Drug Administration and some physi- 


540 


cians felt that the salt tablet technique 
carried an unwarranted risk, at least at 
that time, of producing corneal infec- 
tions. Conversely, others believed that 
solutions prepared from salt tablets did 
not carry a significant risk if used correct- 
ly and that consumer choice should not 
be limited to premixed solutions; the 
latter are more expensive and not infre- 
quently cause eye irritation in patients 
who are sensitive to thimerosal. 

After reviewing the situation with an 
advisory committee, the Food and Drug 
Administration again approved salt tab- 
lets in mid-1980, but this time in a kit 
intended to eliminate the concerns of the 
past. This kit contains 135-mg sodium 
chloride tablets and a plastic vial suitable 
for preparing only 15 ml (a one-day 
supply) of saline; a detailed consumer 
brochure emphasizing proper technique 
is also included. (The 250-mg sodium 
chloride tablets still offered by a few 
suppliers are not approved.) 

The controversy over saline solutions 
for soft lenses has been detailed in the lay 
press and has been the subject of two 
recent Congressional hearings.” Regret- 
tably, an interim report from the Nation- 
al Registry of Drug-Induced Ocular Side 
Effects? contributed to this controversy 
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and should to be corrected. This report 
stated that 201 cases of corneal infections 
in users of the salt tablet technique had 
been reported to the Registry. This was 
subsequently cited in promotional infor- 
mation sent to physicians by a manufac- 
turer as evidence of the risk of salt tab- 
lets. Other manufacturers and the House 
Subcommittee on Oversight and Investi- 
gations’® then objected that the informa- 
tion on salt tablets in the previous report 
was not based on well-documented case 
reports submitted in the usual manner to 
the Registry. This objection is well taken. 
In fact, 196 of the cases in the report from 
the Registry were oral descriptions of 
corneal infections collected by a single 
ophthalmologist from conversations with 
colleagues. The other five cases were 
reported independently to the Registry. 
Surveys by clinical investigators are 
valuable as scientific information in their 
own right. However, from this experi- 
ence the Registry learned that the risk of 
introducing epidemiologic bias into the 
Registry is great if information collected 
from an informal survey is entered into 
the general data file. The 196 cases have 
thus been removed from the Registry’s 
file. Registries are most useful when they 
collect well-documented case reports 
from a broad population of practicing 
physicians. Timely reports of this type 
can disclose trends and provide informa- 
tion that is at least suggestive on the 
comparative risks of different products. 
The previous report from the Registry 
should therefore be taken only as an alert 
about the possibility of corneal infections 
in wearers of soft contact lenses using 
solutions prepared with the older type 
(250-mg) of salt tablets. Because new salt 
tablet kits have now replaced the older 
tablets, this alert may well not be rele- 
vant to the current marketplace. 
Request for case reports of severe 
corneal infections in wearers of soft 
contact lenses—-The key question is 
whether the newer solutions now being 
used carry a significant risk of producing 
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severe corneal infections or ulcers in 
wearers of soft contact lenses and, if so, 
whether the risk among them is meaning- 
fully different. No culturally proven cases 
of severe bacterial infection or corneal 
ulcers have yet been reported to the 
Registry in users of the new salt tablet 
kits or preserved premixed saline or 
unpreserved sterile saline, but this may 
be because the Registry has not focused 
in the past on over-the-counter products. 
If such cases are occurring, however, now 
is the ideal time to report them. The 
three types of products in the market- 
place are all relatively new. They are 
each used widely enough that some idea 
of their comparative risk might be gained 
if reported cases were well-documented 
and the reporting unbiased with respect 
to the type of solution used in each case. 

The National Registry for Drug- 
Induced Ocular Side Effects therefore 
invites all ophthalmologists to help an- 
swer the question posed in the title. Any 
case of severe bacterial infection or cor- 
neal ulcer in an individual who wears soft 
contact lenses should be reported on the 
form (FD 1639a) previously supplied by 
the Registry. Both the infected eye and 
the solution used by the wearer should be 
cultured if possible. It is essential that 
the type of solution or brand name, or 
both, be reported. Names of patients, 
practitioners, and any geographical iden- 
tifiers are protected from public disclo- 
sure. 

The Registry will summarize the data 
received and report the results at a later 
date. 

FREDERICK T. FRAUNFELDER 

Executive Director, 

National Registry for Drug-Induced 
Ocular Side Effects 

J. RICHARD CROUT 

Director, 

Bureau of Drugs, 

Food and Drug Administration 
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Letters to the Editor must be typed 
double-spaced on 81/2 x 11-inch bond 
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uscript pages. 





Centenary of Credé Prophylaxis 


Editor: 


I would like to offer several comments 
on the editorial (Am. J. Ophthalmol. 
90:874, 1980) marking the centenary of 
Credé prophylaxis against ophthalmia 
neonatorum. As the editorial noted, the 
revision of the recommendations of the 
American Academy of Pediatrics and the 
Center for Disease Control to include 
topical erythromycin or tetracycline for 
the prevention of gonococcal conjunctivi- 
tis and the recognition that Chlamydia 
trachomatis is currently the most com- 
mon identifiable cause of neonatal con- 
junctivitis make it imperative that the 
efficacy of various prophylactic regimens 
against chlamydial infections be evaluat- 
ed, 

The efficacy of topical silver nitrate is 
unknown but is probably minimal. Al- 
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though 0.1% to 1% silver nitrate protect- 
ed embryonated eggs from lethal infec- 
tion with a trachoma strain of Chlamy- 
dia,’ there are no data from control 
studies supporting its efficacy in vivo. 
Most infants born to mothers with chla- 
mydial colonization of the cervix have 
received traditional Credé prophylaxis. 
However, cohort studies have shown that 
21.5%" to 44%’ of such infants develop 
conjunctival colonization with C. tracho- 
matis, with more than 50% of these 
infants exhibiting clinical conjunctivitis. 

Hammerschlag and associates’ have 
recently shown that topical application 
of 1% erythromycin ointment protects 
against conjunctival infection (0 of 24 
infants) but not against nasopharyngeal 
colonization (five of 24 infants) or subse- 
quent pneumonia. We (P. Patamasucon, 
P. Rettig, and J. D. Nelson, unpublished 
data) observed 36 infants with culture- 
positive chlamydial eye infection who had 
received topical tetracycline, a number 
equivalent to the 30 neonates who re- 
ceived intramuscular penicillin for post- 
natal gonococcal prophylaxis at Parkland 
Memorial Hospital, Dallas.° These find- 
ings suggest that single-dose postna- 
tal application of tetracycline is no more 
effective than parenteral penicillin, an 
agent of at best moderate in vitro and in 
vivo potency against C. trachomatis. The 
explanation of the apparent discrepancy 
between topical erythromycin and tetra- 
cycline in this setting remains unknown. 
These agents have otherwise exhibited 
equivalent laboratory and clinical anti- 
chlamydial effectiveness. 

The widespread implementation of any 
form of antimicrobial prophylaxis against 
neonatal chlamydial infection requires 
the design of a regimen which will pre- 
vent ocular and extraocular colonization 
and awaits the development of rapid, 
sensitive, and inexpensive methods of 
identifying mothers and infants at risk. 

PHILIP J. RETTIG, M.D. 
Oklahoma City, Oklahoma 
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Unilateral Rieger’s Anomaly 
Editor: 

In their article, “Unilateral Rieger's 
anomaly” (Am. J. Ophthalmol. 90:725, 
1980), W. E. Bundy HI, P. L. Kaufman, 
G. A. Stainer, and J. C. Prensky stated 
that their patient was the first with unilat- 
eral Rieger's anomaly to be described. 
However, I described a patient with 
similar findings in 1977.’ 

KHALID J. AWAN, M.D. 
Norton, Virginia 
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Reply 


Editor: 

The patient described by Dr. Awan 
exhibited several of the findings of Peters’ 
anomaly, including a central corneal leu- 
koma and an anterior polar cataract, as 
well as those of Rieger's anomaly. Our 
patient exhibited only those findings 
characteristic of Rieger's anomaly. We 
appreciate Dr. Awan’s calling attention to 
his interesting patient, but we hold to our 
contention that, to the best our knowl- 
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edge, our patient represented the first 

reported instance of pure Rieger's anom- 
aly occurring unilaterally. 

PAUL L. KAUFMAN, M.D. 

Madison, Wisconsin 


BOOK REVIEWS 


1980 Year Book of Ophthalmology. Edited 
by William F. Hughes. Chicago, Year 
Book Medical Publishers, 1980. Hard- 
cover, 374 pages, index, 66 black and 
white figures. $31.50 


The 1980 Year Book of Ophthalmology 
provides the reader with the 44 key 
questions of the year, a selection of brief 
reviews, and pertinent articles from oph- 
thalmic and scientific publications. Rep- 
resentative selections from Hughes “cur- 
rent literature quiz include: “How 
should one manage a capillary hemangi- 
oma of the lids in infants?” “Is timolol a 
miracle drug?” “Should we correct re- 
fractive errors surgically?” 

Each of the 14 sections begins with 
brief reviews written by authors expert in 
these areas. The editor has provided a 
representative selection of articles from 
current American ophthalmologic jour- 
nals and some foreign publications. Al- 
though fewer in number, there are arti- 
cles from related medical fields. The 
editor has done an admirable job in 
selecting and organizing clinically rele- 
vant and laboratory investigative articles. 
Articles on current topics such as refrac- 
tive keratoplasty, extracapsular cataract 
surgery, intraocular lens implantation, 
extended-wear contact lenses, glauco- 
ma therapy, HLA antigens, and ocular 
diseases are reviewed. The illustrations 
are appropriately selected and repro- 
duced. The editor's discerning comments 
are interspersed throughout the text. His 
sagacious remarks reflect the broad range 
of Hughes’ knowledge. 

The last section of the book refers the 
reader to references for the 44 key ques- 
tions of the year. In ophthalmology, as in 
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life, the questions remain the same: it is 
only the answers that change with time. 
The 1980 Year Book of Ophthalmology is 
an excellent survey of the ophthalmologic 
field. 

ZIBUTE ZAPARACKAS 


Ptosis, 3rd ed. By Crowell Beard. St. 
Louis, C. V. Mosby Co., 1981. Hard- 
cover, 276 pages, index, 230 black and 
white figures. $44.50 


The third edition of Crowell Beard’s 
book continues to be the most compre- 
hensive text on the subject of blepharop- 
tosis. Because it is so well written and 
illustrated, the book precisely explains 
the anatomy, pathology, diagnosis, and 
surgical management of blepharoptosis. 
The text enables the reader to under- 
stand the different types of blepharopto- 
sis and the preferred techniques for treat- 
ing them. 

This third edition adds several new 
blepharoptosis procedures, including 
Small’s A-frame technique, Singh and 
Singh's superior rectus muscle transplan- 
tation, and the Collin-Beard operation to 
shorten the levator palpebrae superioris 
muscle. Whereas superior rectus muscle 
transplantation into the eyelid previously 
led to severe exposure keratopathy, the 
newer procedure seems to avoid this 
complication. If the long-term results of 
this operation prove to be good, blepha- 
roptosis surgeons may begin using it 
again. The Collin-Beard operation at- 
tempts to preserve Miiller’s muscle in a 
technique similar to but simpler than 
those of the Jones and Mustardé proce- 
dures. 

In general, the third edition is almost 
the same as the second. Unfortunately, 
some of the photographs used previously 
are now lighter and of poorer quality. 
However, one distinct advantage of the 
third edition is that photographs of late 
results are included. These help to prove 
that fascia lata frontalis slings provide 
more lasting results in severe blepharop- 
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tosis with poor levator palpebrae superi- 
oris muscle function than resection pro- 
cedures do. In the initial photographs of 
maximum levator palpebrae superioris 
muscle resections the results appear to be 
excellent, but after five and 18 years 
there is a gradual recurrence. Also, the 
photographs comparing the results of 
jaw-winking blepharoptosis treated with 
levator resections to those managed by 
levator excisions and frontalis slings are 
convincing evidence of the superiority of 
slings in relieving the jaw-winking defor- 
mity. The levator resection tends to 
exaggerate the jaw-winking component. 

I recommend this third edition of 
Beard’s textbook to all surgeons who 
perform blepharoptosis surgery. If you 
already own the second edition, it may be 
difficult to justify buying the newer one 
for the few added procedures and photo- 
graphs; however, the ease of handling 
this thinner and lighter (1 lb) book may 
convince you that the purchase is worth- 
while. 

ALLEN M. PUTTERMAN 


Basic Anatomy for the Allied Health Pro- 
fessions. By Royce L. Montgomery. 
Baltimore, Urban and Schwarzenberg, 
1980. Hardcover, 455 pages, index, 
approximately 417 black and white fig- 
ures and 167 color figures. $19.50 


This is essentially an atlas with some 
appended text intended “to provide a 
useful, appropriately-illustrated learning 
tool for students in introductory courses 
in human anatomy.” The illustrations are 
culled from a number of German anatom- 
ical atlases and are the highlight of this 
volume. In the preface, the text is stated 
to be “specifically written for students 
seeking careers in nursing and allied 
health professions”; this may be so, but to 
state that it is “supplemented with easy- 
to-comprehend explanations” is not cor- 
rect, in my opinion. The text is no more 
than a descriptive glossary of terms that, 
by and large, is a disservice to anatomists 
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in that this format must make anatomy 
boring, tedious, and uninteresting for 
any student. Tables with lists of muscles 
and columns of origins, insertions, ac- 
tions, and innervations are obviously 
meant to be learned by rote, as nowhere 
in the text is there even a hint of what 
muscles are, how they operate, group 
and agonistic and antagonistic actions, 
and the like. Similarly, the section on the 
skeletal system does not mention of 
growth, plasticity, etc. The musculoskel- 
etal system, for example, can hardly be 
understood “by students in . . . physical 
education.” The book is only “basic” if 
basic means “bare minimum’; to me, 
basic means something else—the founda- 
tion of a general understanding of ana- 
tomical concepts, principles, and func- 
tions to which detail can be added as 
needed. 

Each chapter begins with a number of 
“student objectives’ and ends with some 
review questions phrased in such a way as 
to encourage memorization rather than to 
check the student’s understanding of the 
material. There is also a short section at 
the end of each chapter labeled “clinical 
applications.” In general, these are use- 
less glossaries of selected clinical terms 
without much relevance to the text. Clin- 
ical applications are usually included in 
books to emphasize morphologic con- 
cepts or to highlight the value of anatomi- 
cal knowledge in clinical conditions. This 
book fails both these tests. 

There are many minor mistakes 
throughout the text. In Figure 2-4, for 
example, cuticle is spelled “cutical,” 
while in the adjoining text the “lunula” of 
the nail and an invented term, “cres- 
cent,” are described as separate items 
although they turn out to be the same 
thing. In Figure 5-17C, “anterior” and 
“posterior” should be reversed. In Fig- 
ure 6-37G, “profundus nerve” should 
read “profundus branch, ulnar nerve” to 
coincide with “superficial branch, ulnar 
nerve” just below. Similarly, in Figure 
6-39A, “genital branch” should be “geni- 
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tal branch of the genitofemoral nerve”; 
one cannot know this from the figure. In 
Figure 6-39D, “common peroneus mus- 
cle” (which does not exist) should read 
“common peroneal nerve.” 

I have seen “Purkinje” spelled in many 
ways (including the original Czech) but 
never as “Purkinge” (Fig. 9-9B). In the 
same figure, the “right branch bundle” 
arrow does not point to the correct struc- 
ture. Similarly, in Figure 9-33A the 
“ductus arteriosus” pointer does not lead 
to the correct structure, and “ductus 
venosis” should be “ductus venosus.” 
The branches of the internal thoracic 
artery are called perforating branches, 
not “perforant arteries” (Fig. 9-11D). 
Again, in Figure 9-30B, “popliteal vein” 
incorrectly labels a minor communicating 
vein, and in Figure 9-314, “superficial” 
should be added to “inguinal lymph 
nodes” because the superficial inguinal 
and superficial subinguinal nodes are 
subgroups of the inguinal lymph nodes. 
The text does not mention the important 
communications between the superficial 
and deep veins of the leg; in Figure 
9-31B, the illustration displays these 
channels but they are not labeled. The 
author lost a good opportunity to empha- 
size some basic functions of veins and the 
importance of valves, gravity, and the 
pumping action of muscles. Figure 10-4 
inaccurately depicts the “lateral thoracic 
vein” as virtually subcutaneous in the 
axilla. The same vein is labeled lower 
down as the “thoracoepigastric vein” 
(which is actually the anastomosis be- 
tween the lateral thoracic and inferior 
epigastric veins); there is no reference to 
the thoracoepigastric vein in either the 
text or index. Again, although there are 
detailed illustrations (Figs. 11-6F and 
11-6G) of the bronchopulmonary seg- 
ments, there is no reference in the text to 
this important part of the “basic anato- 
my” of the lungs. 

The atlas part of this book may be 
worth the price (although there are other 
excellent atlases selling for approximately 
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the same price), but the allied health 


professions deserve a better text. 
RONALD SINGER 


Diabetic Retinopathy. Clinical Evaluation 
and Management. By Francis A. L'Es- 
perance, Jr., and William A. James, Jr., 
St. Louis, C. V. Mosby Co., 1980. 
Hardcover, index, 257 black and white 
figures. $44.50 


This text provides a comprehensive 
review of concepts indispensable to the 
understanding and management of dia- 
betic retinopathy. 

The authors, with contributions from 
David Apple, Eli Friedman, Hunter Lit- 
tle, and Jesse Sigelman, have logically 
organized their presentation into 11 
chapters: History, Epidemiology, Pathol- 
ogy, Pathogenesis, Classification, Medi- 
‘al Treatment, Pituitary Ablation, Photo- 
coagulation, Diabetic Maculopathy, Vit- 
rectomy, and Future Management of 
Diabetic Retinopathy. 

A particular strength of each chapter is 
the review of published reports: there are 
40 to 70 references per chapter. 

This volume is a welcome addition to 
the reference library of all physicians 
attempting to understand the complexity 
of this important and growing area. 

DANIEL FINKELSTEIN 


SYMPOSIA 


Developments in Ophthalmology. Vol. 1. 
Ocular Microsurgery. Edited by A. S, 
M. Lim. Basel, S. Karger AG, 198]. 
Hardcover, 96 pages, 29 black and 
white figures. $30 


Roper-HaLt, M. J.: Extended use of microsur- 


gery in ophthalmology 
Rorer-HaAuu, M. J.: The ideal suture 


PERSE, D. J, AND MCSTEELE, D. G.: Dia- 
monds—Their development for and influence on 
modern microsurgery 


MISHIMA, S.: Injuries to the iris and corneal 
endothelium in intraocular surgeries 
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Watson, P. G.: Microscopes and glaucoma 


MINODA, K.: Trabeculoiridocyclectomy of tumors 
of the iris and ciliary body 


BONNET, M: Microsurgery of retinal detachment 
(vitreous surgery excluded) 


Watson, P. G.:  Trabeculectomy 


CONSTABLE, L: V itrectomy in ocular trauma 


CONSTABLE, L: 
tomy 


Options for visualisation in vitrec- 


Lim, A. S. M., ano Knoo, C. Y: 
Surgical management 


Soft cataracts— 


Lim, A. S. M., AND ANG, B. C.: 


Microsurgery of 
peripheral iridectomy 


Current Concepts in Cataract Surgery. 
Selected Proceedings of the Sixth Bien- 
nial Cataract Surgical Congress. Edited 
by Jared M. Emery and Adrienne C. 
Jacobson. St. Louis, C. V. Mosby Co., 
1980. Hardcover, 466 pages, index, 
approximately 300 black and white fig- 
ures. $64.50 


Preliminary Considerations 
Introduction 
Anesthesia 
Instrumentation 
Intracapsular Cataract Extraction 
General principles 
Intracapsular extraction. Wound closure tech- 
nique 
Extracapsular Cataract Extraction 
Intraocular Lenses 
Status of intraocular lenses. Indications for intra- 
ocular lenses 
Determination of intraocular lens power 
Surgical techniques for intraocular lenses 
Special Problems in Cataract Surgery 
Cataract surgery in glaucomatous eves 
Cataract surgery combined with keratoplasty 
Pseudophakic keratoplasty 
Refractive keratoplasty 
Management of corneal astigmatism 
Operative Complications 
Management of the vitreous 
Postoperative Complications 
Management of complications 
through the pars plana 
Opacified posterior capsule 
Cystoid macular edema 
Retinal detachment 
Complications with intraocular lenses 
Miscellaneous complications 
Correction in Aphakia 
Refractive correction 
Strabismus and amblyopia 
Results of Cataract Surgery 


using surgery 











ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Acta Ophthalmologica 

RESPONSE OF HUMAN CORNEAL ENDOTHE- 
LIAL CELLS TO INCREASED INTRAOCU- 
LAR PRESSURE. A SPECULAR MICROSCOP- 
ic STUDY. (Thesis) Setälä, K. (Dept. 
Ophthalmol., Univ. Helsinki, Helsinki, 
Finland). Acta Ophthalmol., suppl. 
144, 1980. 


In the first portion of this study endothelial 
cell counts were done in patients who had 


_.. uniocular capsular glaucoma. Of 27 such 


patients, 15 had a lower cell density in the 
affected eye. Ten patients had the same cell 
density in both eyes and only two patients had 
a lower cell density in the normotensive eye. 
In the second portion of this study 46 patients 
with acute increases in ocular pressure were 
studied. Some of these were simple angle- 
closure glaucoma; others had glaucomatocy- 
clitic crises. In both groups there was a 
decrease in cell density of about 48% if the 
acute attack lasted more than three days. To 
rule out the possibility of the keratic precipi- 
tates having a deleterious effect, 60 normo- 
tensive patients with unilateral iridocyclitis 
were examined. If the keratic precipitates 
were small and round there was no effect on 
the endothelial cell count but if there were 
large mutton-fat precipitates with severe iri- 
docyclitis, then there was a distinctly lower 
endothelial cell density. Finally, in three 
patients with essential iris atrophy, it was 
noted that the endothelial cells were large, 
hazy, and pleomorphic, although biomicro- 
scopy of the corneas appeared normal. (4 
figures, 3 tables, 51 references)—David 


Shoch 


Acta Paediatrica Scandinavica 
CORTICAL BLINDNESS IN A CHILD WITH 
ACUTE LEUKEMIA. Ha, K., Kanaya, S., 
Ikeda, T., Ushio, T., Nakao, Y., and 
Yabuuchi, H. (Depts. Pediatr., Neuro- 
surg., and Ophthalmol., Osaka Univ. 


School of Med., Osaka, Japan). Acta 
Paediatr. Scand. 69:781, 1980. 


Ophthalmic complications are reported in 
about 9% of children suffering from acute 
leukemia. The typical complications are reti- 
nal bleeding and leukemic infiltration of the 
optic nerve, retina, iris, or orbit. Cortical 
blindness has not been described. Diagnosis 
of acute promyelocytic leukemia was made in 
an 18-month-old baby with exophthalmos, a 
retrobulbar tumor, and an abnormal blood 
picture, Response to chemotherapy was good 
with complete remission of the findings. 
Thirteen months after diagnosis the patient 
developed a left hemiplegia and bilateral loss 
of vision. She was given whole-brain irradia- 
tion but six months after she became blind she 
developed intraventricular bleeding and 
died. Autopsy disclosed atrophy of the visual 
cortex and necrosis of the white matter. 
Microscopic findings showed leukemic infil- 
tration into the subarachnoid space around 
the visual cortex. In the cortex extensive 
degeneration of neurons and gliosis were 
found. (8 references)—David Shoch 


Archives of Disease in 
Childhood 


VISUAL DETERIORATION AS PRESENTATION 
OF SUBACUTE SCLEROSING PANEN- 
CEPHALITIS. Johnston, H. M., Wise, 
G. A., and Henry, J. G. (Regional 
Neurol. Ctr., Newcastle Gen. Hosp., 
Westgate Rd., Newcastle upon Tyne 
NE4 6BE, U.K.). Arch. Dis. Child. 
55:899, 1980. 

A focal chorioretinitis has been described 
frequently in patients with subacute scle- 
rosing panencephalitis. However, visual 
symptoms preceding the more common fea- 
tures of the disease—myoclonic jerks, mental 
deterioration, and progressive motor deficit— 
are rare. The authors present a 7-year-old boy 
who was referred because of deteriorating 
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vision. His visual acuity was 6/60 (20/200) in 
both eyes and bilateral macular degenerative 
changes were seen and thought to be consis- 
tent with hereditary dystrophy. However, 
within a month he developed unusual behav- 
ior and increasing forgetfulness. An encepha- 
logram showed periodic complexes and high 
measles complement-fixation titers were 
found in the cerebrospinal fluid and blood, 
confirming the diagnosis of subacute scele- 
rosing panencephalitis. Four months after the 
onset of visual symptoms he started having 
myoclonic jerks. (2 figures, 6 references)— 
David Shoch 


Archives of Ophthalmology 
THE NATURAL HISTORY OF DIABETIC EX- 
TRAMACULAR TRACTION RETINAL DE- 
TACHMENT, Charles, S., and Flinn, 
C. E. (Vitreo-Retinal Res. Found., 909 
Ridgeway Loop Rd., Memphis, TN 
35138). Arch. Ophthalmol. 99:66, 1981. 


There is a difference of opinion concerning 
the advisability of surgery for extramacular 
traction retinal detachment in diabetic pa- 
tients before development of macular detach- 
ment. Ninety-nine eyes with extramacular 
traction retinal detachment of 84 diabetic 
patients observed without surgery had a de- 
tachment rate of 13.8% in one year. This rate 
compares favorably with the reported 30% to 
47% failure rate for diabetic eyes subjected to 
vitrectomy. (2 figures, 4 tables, 3 refer- 
ences)—Authors’ abstract 


INCREASED INCIDENCE OF CATARACTS IN 
MALE SUBJECTS DEFICIENT IN GLU- 
COSE-6-PHOSPHATE DEHYDROGENASE. 
Orzalesi, N., Sorcinelli, R., and Guiso, 
G. (Clinica Oculistica Univ., Ospedale 
Civile, 09100 Cagliari, Italy). Arch. 
Ophthalmol. 99:69, 1981. 
Glucose-6-phosphate dehydrogenase 

(G6PD) deficiency in RBCs was found signifi- 

cantly more frequently in 210 male catarac- 

tous patients than in 672 control subjects of 

Sardinian origin. The frequency of the defi- 

ciency was increasingly higher in presenile 

cataracts. In the G6PD-deficient group, the 
incidence of cortical and total cataracts was 
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also increased. It is suggested that decrease of 
the G6PD activity in the lens, which accom- 
panies its deficiency in the erythrocyte, might 
play a role in the cataractogenesis of these 
patients. Moreover, G6PD deficiency should 
be added to other conditions, such as the 
galactosemic states and riboflavin def- 
ciency, where cataracts represent a sensitive 
indicator of metabolic abnormalities of the 
RBC. (3 figures, 17 references)—Authors’ 
abstract 


KERATOCONJUNCTIVITIS AND SOFT CON- 
TACT LENS SOLUTIONS. Binder, P. S., 
Rasmussen, D. M., and Gordon, M. 
(Sec. Ophthalmol., Veterans Adm. 
Med. Ctr., and Univ. California, San 
Diego, CA). Arch. Ophthalmol. 99:87, 
1981. 


Three patients with soft contact lenses had 
acute onset of a red eye that clinically ap- 
peared consistent with an adenoviral kerato- 
conjunctivitis. The signs and symptoms 
cleared within five to ten days in all three 
patients. When the patients reinserted their 
lenses after their initial episodes, the same 
signs and symptoms again developed, includ- 
ing follicular conjunctivitis, punctate kerati- 
tis, and subepithelial infiltrates. All three 
were using preserved solutions for soft lens 
disinfection, and when switched to thermal 
disinfection with saline tablets, a recurrence 
of the syndrome did not develop when the 
lenses were replaced. This syndrome seems 
related to a toxic or allergic reaction to the 
preservatives in the contact lens disinfecting 
solutions. Similar patients who have an acute 
or chronic red, irritated eye should stop their 
lens wear and later should change their 
disinfection technique to one that uses un- 
preserved saline solution to eliminate the 
problem. (1 table, 50 references)—Authors’ 
abstract 


Clinical Endocrinology 
AN EVALUATION OF SUPERVOLTAGE OR- 
BITAL IRRADIATION FOR GRAVES’ OPH- 
THALMOPATHY. Teng, C. S., Crombie, 
A. L., Hall, R., and Ross, W. M. 
(Dept. Med., Welsh Natl. School of 
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Med., Health Park, Cardiff CF4 4XN, 
U.K.). Clin. Endocrinol. 13:545, 1980. 


Twenty patients with moderately severe 
ophthalmopathy due to Graves disease or 
ophthalmic Graves’ disease were treated by 
supervoltage orbital radiotherapy generated 
by a linear accelerator. Seven patients (35%) 
showed some response within three weeks of 
the treatment, four patients (20%) improved 
minimally while nine patients (45%) were 
unchanged. Improvement was noted mainly 
in soft tissue changes while proptosis de- 
creased in only four patients. With one excep- 
tion, ophthalmoplegia did not improve after 
the radiotherapy. The benefit obtained with 
the treatment was not impressive. (1 figure, 4 
tables, 15 references)—Authors’ abstract 


Current Therapeutic Research 


A TREATMENT OF THE CORNEAL GRAFT 
REACTION WITH AZATHIOPRINE. Fron- 
terré, A., and Bordin, R. (Dept. Oph- 
thalmol., Pavia Univ. Med. Ctr., Pavia, 
Italy). Curr. Ther. Res. 28:618, 1980. 
Fifteen patients with corneal graft reaction 

occuring between one and ten months after 

surgery were treated with oral azathioprine, 

300 mg/day, methylprednisolone, 16 mg/day, 

and topical dexamethasone. Ten of the corne- 

as cleared. It should be noted that the topical 

dexamethasone was used only three times a 

day and no mention is made of the interval 

between the onset of the graft reaction and 
the beginning of therapy. (1 table, 13 refer- 
ences)—David Shoch 


Developmental Medicine and 
Child Neurology 


DISSOCIATED VISUAL DEVELOPMENT. 
ELECTRODIAGNOSTIC STUDIES IN IN- 
FANTS WHO ARE “SLOW TO SEE.” 
Mellor, D. H., and Fielder, A. R. (City 
Hosp., Hucknall Rd., Nottingham, En- 
gland). Dev. Med. Child. Neurol. 
22:327, 1980. 

The authors describe four children who 
seemed to have poor vision in the early 
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months of life. The pupil reflexes were normal 
and the fundus examination appeared to be 
normal but the visual-evoked potentials were 
definitely reduced or absent. The possibility 
of mental retardation was entertained but all 
four children appeared to have normal menta- 
tion and further development showed this to 
be so. As time went on, these children 
developed completely normal vision and their 
visual-evoked responses became normal. 
Thus there appears to be an entity of dissoci- 
ated visual development, that is, the develop- 
ment of vision lagging behind the develop- 
ment of other systems. In these children the 
visual-evoked response may in fact be abnor- 
mal and may falsely indicate a poor prognosis. 
It is difficult to explain the slowness in the 
development of vision but one theory is that 
the optic nerves have not completely myelin- 
ated at birth and do so in postnatal life, at 
which time vision becomes normal. It is 
important to follow these children without 
making a definite statement as to prognosis in 
spite of an abnormal visual-evoked response, 
because the visual-evoked response becomes 
normal as the vision improves. (3 figures, 25 
references)——David Shoch 


Headache 


OPHTHALMOPLEGIC MIGRAINE. ISCHEMIC 
OR COMPRESSIVE NEUROPATHY? Vijay- 
an, N. (Dept. Neurol., Univ. Califor- 
nia, Davis Med. Ctr., 2315 Stockton 
Blvd., Sacramento, CA 95817). Head- 
ache 20:300, 1980. 


It is currently believed that the ophthalmo- 
plegia in ophthalmoplegic migraine is caused 
by compression of the cranial nerves by 
dilated and swollen carotid or basilar arteries. 
One of the author's patients did not fit the 
pattern of a compressive neuropathy because 
the pupil was spared during three episodes of 
ophthalmoplegic migraine. Review of pub- 
lished reports disclosed that only in about one 
third of the patients with ophthalmoplegic 
migraine is there in fact involvement of the 
pupil. This suggests that the ophthalmoplegia 


is caused by a delayed ischemic neuropathy = 
leading to border zone infarction of the nerve 
rather than direct compression from an en- 
larged vessel. (1 figure, 2 tables, 15 refer- © 


ences}— David Shoch 
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Investigative Ophthalmology 
and Visual Science 
SCHLEMM'S CANAL. THE EFFECT OF IN- 
TRAOCULAR PRESSURE. Moses, R. A., 
Grodzki, W. J., Etheridge, E. L., and 
Wilson, C. D. (Dept. Ophthalmol., 
Washington Univ. School of Med., 660 
S. Euclid Ave., St. Louis, MO 63110). 
Invest. Ophthalmol. Vis. Sci. 20:61, 

1981. 


In an excised eve the trabecular meshwork 
was made impermeable by introducing oil in 
the anterior chamber. Schlemm’s canal was 
cannulated and it was noted that resistance to 
circumferential flow along the canal increased 
moderately as transmural pressure was in- 
creased, At the same time, resistance to 
outflow from the canal through the collector 
channels increased markedly as the trans- 
mural pressure was increased to 35 or 40 mm 
Hg. This suggested that the usual primary 
defect in open-angle glaucoma is reduced 
facility of the inner canal wall and that col- 
lapse of the canal with reduction of filtering 
area and plugging of collector channels is a 
secondary effect. (6 figures, 1 table, 14 refer- 
ences)-——David Shoch 


ENDOTHELIAL FUNCTION IN PATIENTS 
WITH CORNEA GUTTATA. Burns, R. R., 
Bourne, W., M., and Brubaker, R. F. 
(Mayo Clinic, Rochester, Minn. 
99901). Invest. Ophthalmol. Vis. Sci. 
20:77, 1981. 

The authors compared the corneas of two 
groups of patients. One group had early 
Fuchs’ dystrophy without epithelial edema 
and the second group had normal corneas. 
Statistically significant differences were found 
between the two groups of corneas as regards 
corneal thickness, endothelial cell size. and 
endothelial permeability to fluorescein. 
There was also a difference in intraocular 


nea. (4 figures, 3 tables, 39 references) — 
David Shoch 
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Journal of the American 
Medical Association 
HIGH-ALTITUDE RETINOPATHY. McFad- 
den, D. M., Houston, C. S., Sutton, 
J. R., Powles, A. C. P., Gray, G. W., 
and Roberts, R. S. (77 Ledge Rd., 
Burlington, VT 05401). J.A.M.A. 

245:581, 1981. 

Thirty-nine healthy subjects were exam- 
ined by ophthalmoscopy and retinal photogra- 
phy before and after a stay at 5,360 m. 
Vascular engorgement and tortuosity and 
optic disk hyperemia were seen in all subjects 
at altitude. This was apparently a “normal” 
response to hypoxia. Twenty-two (56%) of the 
subjects had retinal hemorrhages and one 
showed cotton-wool spots. These changes are 
abnormal reactions and are considered high- 
altitude retinopathy. After maximal exertion 
on a cycle ergometer, fresh hemorrhages 
were observed in seven of 34 subjects. The 
incidence of hemorrhage associated with ex- 
ercise was significantly greater than predict- 
ed. Fluorescein leakage was noted after exer- 
cise in eight of 20 persons tested and was 
associated with exercise-induced hemor- 
thages. Two persons developed premacular 
hemorrhages. The high-altitude retinal hem- 
orrhages described here are not important 
clinically except for those which are premacu- 
lar. The authors therefore recommend de- 
scending from altitude only if the hemor- 
rhages are in the macular area of the retina. (3 
figures, 3 tables, 27  references)—David 
Shoch 


PHYSICIANS MEASURE UP: A STUDY OF 13 
SURGICAL PROCEDURES. Elliott, R. V., 
Kahn, K. A., and Kaye, R. (1601 E. 
19th Ave., Denver, CO 80218). 
J.A.M.A. 245:595, 1981. 


A professional standards review organiza- 
tion in Colorado established indications for 
cataract surgery, The major indications were a 
lens opacity decreasing the visual acuity to 
6/22 (20/70) or less or a diminished visual 
acuity substantially interfering with the pa- 
tient’s ability to function. There were three 
other indications related to the presence of 
uveitis and glaucoma and inability to see the 
interior of the eye. When the above criteria 
were used, the examiners found that 99.3% of 
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the 1,768 cases reviewed met the indications 
for the procedure. In 98% the indication was 
the first given, that is, visual acuity reduced 
to 6/22 (20/70) or less in the eye under 
consideration for surgery or interference with 
the patient's lifestyle. (14 tables, 16 refer- 
ences)}——David Shoch 


Journal of Gerontology 
NEURON LOSS IN THE AGING VISUAL COR- 
TEX OF MAN. Devaney, K. O., and 
Johnson, H. A. (Dept. Pathol., Tulane 
Univ., New Orleans, LA 70112). J. 
Gerontol. 35:836, 1980. 


Measured by a cell dispersion technique, 
the neuron population densities of the macu- 
lar projection areas of 23 individuals aged 20 
to 87 years fell from about 46 million neurons 
per gram of tissue at age 20 to about 24 million 
neurons per gram at age 80. A corresponding 
increase in glial cells was found in the gray 
and subjacent white matter. Since the older 
brains showed a significant decrease in mass, 
the decrease in neuron population density 
could only reflect an absolute loss of neurons 
proportional to or greater than the nearly 50% 
loss indicated by these data. Neuron death in 
the macular projection area of the human 
visual cortex is evidently a major factor in the 
loss of visual acuity in old age. (5 figures, 4 
tables, 21 references)—Authors abstract 


Journal of Pediatric 
Ophthalmology and 
Strabismus 
MARCUS-GUNN JAW-WINKING PTOSIS. 
CLASSIFICATION AND SURGICAL MAN- 
AGEMENT. Bullock, J. D. (33 W. First 
St., Suite 590, I.B.M. Bldg., Dayton, 
Ohio 45402). J. Pediatr. Ophthalmol. 

Strabismus 17:375, 1980. 

The author divides his patients into various 
categories depending on whether the blepha- 
roptosis is mild or severe and whether the 
jaw-winking is mild or severe. If the jaw- 
winking is mild, then the surgery is limited to 
repair of the blepharoptosis, but when the 
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jaw-winking is severe then a complete exci- 
sion of the levator palpebrae superioris mus- 
cle is done from the tarsus back to the orbital 
apex. The eyelids are then repaired with a 
frontalis sling. Because this frequently results 
in excess skin, the blepharoplasty is done at 
the same time. (11 figures, 6 references)— 
David Shoch 


VISUAL EVOKED RESPONSE AS AN AID IN 
DIAGNOSING OPTIC NERVE HEAD 
DRUSEN. Bishara, S., Feinsod, M. 
(Dept. Ophthalmol., Hadassah Univ. 
Med. Ctr., Jerusalem, Israel). J. Pedi- 
atr. Ophthalmol. Strabismus 17:396, 
1980. 


An Il-year-old child was referred with a 
presumptive diagnosis of papillitis of the right 
optic nerve head. Although vision was cor- 
rectible to 6/9 (20/30) the optic disk was 
irregular and there was mild engorgement of 
the veins. No real disk swelling was noted. 
The visual field showed irregular lower nasal 
and upper temporal defects. Visual-evoked 
potentials demonstrated conduction abnor- 
malities in both eves. Therefore, fluorescein 
angiography was performed. This disclosed 
buried drusen in both optic nerve heads even 
though there were no visual symptoms in the 
left eye. (4 figures, 6 references)—David 
Shoch 


Journal of Theoretical Biology 

MODELING OF THE VERTEBRATE VISUAL 
SYSTEM. I. WIRING DIAGRAM OF THE 
CONE RETINA. Siminoff, R. (Lab. Ocular 
Physiol., Dept. Ophthalmol., College 
of Physicians and Surgeons of Columbia 
Univ. 630 W. 168th St., New York, NY 
10014). J. Theor. Biol. 86:673, 1980. 


The author postulates four features to his 
model. (1) An informational flow diagram 
depicting the interconnections in the retina. 
(2) A cone mosaic organized into unit hexa- 
gons. (3) The effect of strayed light and 
electrical coupling between neighboring 
cones depicting the polarization changes in 
excess to those resulting from direct activa- 
tion. (4) Polarization factors relating cone 





hyperpolarization to changes in the direction 
and extent of polarization produced in retinal 
elements. The fundamental unit is the mosaic 
of regularly formed unit hexagons in the 
vertebrate cone retina. The center field of a 
bipolar cell receives direct input from the 
cones of these unit hexagons and the antago- 
nistic surround field of the bipolar cells 
receives indirect inputs from the cones of six 
unit hexagons via horizontal cells. Ganglion 
cells may be tonic, formed by direct conver- 
sions of bipolar cells, or phasic, formed indi- 
rectly by convergence onto amacrine cells of 
hyperpolarizing and depolarizing types of 
bipolar cells. The complete blueprint consists 
of spatial organization of unit hexagons, 
weight inputs for each cone, taking into 
account strayed light effect and electrical 
coupling between cones, and polarization 
factors determined by assuming linearity up 
to the bipolar cell. (14 figures, 3 tables, 71 
references)—David Shoch 


Nature 


CORTICAL BINOCULARITY IN INFANTS. 
Braddick, O., Atkinson, J., Julesz, B., 
Kropf, W., Bodis-Wollner, I., and 
Raab, E. (Dept. Exp. Psychol., Univ. 
Cambridge, Downing St., Cambridge 
CB2 3EB, U.K.). Nature 288:363, 
1980, 


The primate visual cortex, including that of 
man, receives separate input from each eve 
and these interact in binocular cortical neu- 
rons. This organization is known to be vulner- 
able to disruption in early life. The authors 
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assessed the binocular function of infants by 
recording visual-evoked potentials to the 
onset and offset of binocular correlation in a 
large-screen dynamic random dot display. 
They report that the human infant has a 
functional binocular visual cortex by 3 months 
of age, with some individuals showing cortical 
dinocularity even earlier. (1 figure, I table, 13 
references)—David Shoch 


Quarterly Journal of Medicine 

THE USE OF COLOUR VISION MEASURE- 
MENT IN THE DIAGNOSIS OF DIGOXIN 
TOXICITY. Aronson, J. K., and Ford, 
A. R. (MRC Unit and Univ. Dept. Clin. 
Pharmacol., Radcliffe Infirm., Wood- 
stock Rd., Oxford OX2 6HE, U.K.). Q. 
J. Med. 49:273, 1980. 


Color vision has been measured, using the 
Farnsworth-Munsell 100-hue test, in control 
subjects and in patients taking digoxin. In ten 
patients with digitalis toxicity, of whom only 
two described symptomatic abnormalities, 
color vision was impaired compared with that 
of both control subjects and patients who had 
been taking digoxin for more than two months 
without developing toxicity. Withdrawal of 
digoxin from patients with toxicity led to 
improved color vision. Color vision scores 
correlated well with plasma digoxin concen- 
trations. These results suggest that color 
Vision assessment may be of use in screening 
for digitalis toxicity at the bedside and in 
assessing the degree of digitalis intoxication 
in an individual patient. (6 figures, 19 refer- 
ences)——David Shoch 


Correction 


In the article, “Treatment of macular subretinal neovascularization 
with the red-light krypton laser in presumed ocular histoplasmosis 
syndrome,” by Yuval Yassur, Emil Gilad, and Isaac Ben-Sira (Am. J. 


Ophthalmol. 91:172, 


1981), the term “polychromatic light of the 


xenon photocoagulator” should have been used. THE JOURNAL regrets 


this error. 











NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 
Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Hlinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least four months before the date of occurrence. 


FIFTH INTERNATIONAL CONGRESS OF 
EYE RESEARCH 


The Fifth International Congress of Eye Research 
will be held Oct. 3-8, 1982, in Eindhoven, The 
Netherlands. For further information, write Prof. Dr. 
S. L. Bonting, Vth ICER Secretariat, Dept. of 
Biochemistry, University of Nijmegen, P.O. Box 
9101, 6500 HB Nijmegen, The Netherlands. 


OPHTHALMOLOGICAL SOCIETY OF 
THAILAND: EIGHTH CONGRESS OF THE 
ASIA PACIFIC ACADEMY OF 
OPHTHALMOLOGY 


The Ophthalmological Society of Thailand will host 
the Eighth Congress of the Asia Pacific Academy of 
Ophthalmology in Bangkok, Thailand, Nov. 29-Dec. 
4, 1981. For further information, write The Secretary 
General, Eighth Congress, Asia Pacific Academy of 
Ophthalmology, Dept. of Ophthalmology, Chum- 
bhot Building, Chulalongkorn Hospital, Bangkok 5, 
Thailand. 


CANADIAN OPHTHALMOLOGICAL 
SOCIETY 


The Canadian Ophthalmological Society will hold 
its 44th annual meeting June 21-24, 1981, in Montre- 
al, Canada. 


CANADIAN IMPLANT ASSOCIATION: 
ANNUAL MEETING 


The Canadian Implant Association will hold its 
annual meeting June 20, 1981, in Montreal, Canada. 
The registration fee is $125. For further information, 
write Marvin L. Kwitko, M.D., Program Chairman, 
5091 Cote Des Neiges Rd., Montreal, H3T YS, 
Canada. 


MOORFIELDS EYE HOSPITAL: 
MICROSURGICAL COURSES 


The Department of Clinical Ophthalmology, Insti- 
tute of Ophthalmology, will conduct courses in 
microsurgery of the cornea and closed intraocular 
microsurgery to be held concurrently Oct. 8 and 9, 
1981. Fees for each course will be $240. The closing 
date for applications is Aug. 31, 1981. For further 
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information, write to Microsurgical Course Secre- 
tary, Dept. of Clinical Ophthalmology, Moorfields 
Eye Hospital, City Road, London, EC1V 2PD 
England. 


STATE UNIVERSITY OF NEW YORK: 
OPHTHALMOLOGY ALUMNI DAY 


The 13th annual ophthalmology alumni day of the 
State University-Kings County Hospital of Brooklyn, 
New York, will be held on June 11, 1981. For further 
information, write Mrs. Rita Belsky, State University 
of New York, Downstate Medical Center, Box 58, 450 
Clarkson Ave., Brooklyn, NY 11203. 


ROCHESTER EYE ISTITUTE AND 
DEPARTMENT OF OPHTHALMOLOGY, 
PARK RIDGE HOSPITAL: SIXTH ANNUAL 
OPHTHALMIC SEMINAR 


The Rochester Eye Institute and the Department 
of Ophthalmology at Park Ridge Hospital will hold 
the Sixth Annual Ophthalmic Seminar June 12 and 
13, 1981. For further information, write Miss Kathe- 
rine Sgabelloni, R.N., Coordinator, Ophthalmic 
Services, Park Ridge Hospital, 1555 Long Pond Rd., 
Rochester, NY 14626. 


MEDICAL SOCIETY OF THE STATE OF 


t 





NEW YORK, SECTION ON 
OPHTHALMOLOGY: ANNUAL 
CONTINUING MEDICAL EDUCATION 
MEETING 

The Section on Ophthalmology of the Medical 
Society of the State of New York will hold its annual 
Continuing Medical Education meeting June 27, 
1981. For further information, write New York State 
Ophthalmological Society, 82 Kakely St., Albany, NY 
12208, 


PENNSYLVANIA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: ANNUAL 
SCIENTIFIC MEETING 


The Pennsylvania Academy of Ophthalmology 
and Otolaryngology will hold its annual scientific 
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meeting, May 20-23, 1981, in Bedford, Penn- 
sylvania. Registration fee is $75 for nonmembers. 
For further information, write Donald B. Kamerer, 
M.D., Secretary, 3600 Forbes Ave., Pittsburgh, 
PA 15213. 


CLEVELAND CLINIC FOUNDATION: 
COURSE ON NEURO-OPHTHALMOLOGY 
FOR THE PRACTITIONER 


The Center for Continuing Medical Education of 
the Cleveland Clinic Foundation will present a 
course, “Neuro-ophthalmology for the Practitioner,” 
May 29 and 30, 1981. For furthér information, write 
Center for Continuing Medical Education, Cleve- 
land Clinic Educational Foundation, 9500 Euclid 
Ave., Cleveland, OH 44106. 


UNIVERSITY OF MICHIGAN MEDICAL 
CENTER: DEPARTMENT OF 
POSTGRADUATE MEDICINE AND 
HEALTH PROFESSIONS EDUCATION 
COURSE 


The Department of Postgraduate Medicine and 
Health Professions Education, University of Michi- 
gan Medical Center, will sponsor a course, “Current 
Perspectives in Ophthalmology,” 1981, May 7 and 8, 
1981, in Ann Arbor, Michigan. For further informa- 
tion, write Ms. Jan Reisinger, Towsley Center for 
Continuing Medical Education, Ann Arbor, MI 
45109. 
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UNIVERSITY OF ILLINOIS EYE AND EAR 
INFIRMARY: ANNUAL 
RESIDENTS/ALUMNI DAY 


The University of Hlinois Eve and Ear Infirmary 
will hold its annual residents/alurani day on May 20, 
1981. For further information, write Jacob Wilensky, 
M.D., University of Illinois Eye and Ear Infirmary, 
1855 W. Taylor, Chicago, IL 60612. 


MINNESOTA ACADEMY OF 
OPHTHALMOLOGY AND 
OTO-LARYNGOLOGY: 12TH ANNUAL 
BENEDICT LECTURE 


The Minnesota Academy of Ophthalmology and 
Oto-Laryngology presented its 12th Annual William 
L. Benedict Lecture March 13, 1981, in Blooming- 
ton, Minnesota. Robert D. Yee spoke on the topic, 
“A clinical approach to nystagmus.” Dr. Benedict was 
president of the ophthalmic publishing company at 
the time of his death in 1969. 


BOSTON UNIVERSITY MEDICAL CENTER 
OPHTHALMIC TECHNICIAN PROGRAM 


A two-year training program for ophthalmic tech- 
nicians begins fune 1, 1981; there are openings for 
three students. For further information, write Ms. 
Norma Garber, Boston University School of Medi- 
cine, Dept. of Ophthalmology, 80 E. Concord St., 
L907, Boston, MA 02115. 
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the paper be (1) accepted as submitted, (2) 
returned for revision, or (3) rejected. Ac- 
ceptance is determined by such factors as 
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than 40 characters and spaces), each au- 
thor’s name with a single academic de- 
gree, and the city and state where the 
work was carried out. The departmental 
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tion where the study was performed 
should be credited in a footnote. Organi- 
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the names of the authors who are the 
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correspondence and requests for reprints 
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tion should be spelled out completely. 


TABLES: Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rule and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tions used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 
*(asterisk), (dagger), t(double dagger), § 
(section mark), (parallels), {(paragraph 
mark), and #(number sign). Each table 
must be double-spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not ina table. Such 
graphs or diagrams must have a legend, 


which should be typed separately, and 
not shown on the face of the artwork 
itself. 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author’s name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, x70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 '/2 x 7 3/a inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen | yp thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 1⁄2 inches), or 33 
picas (5 1⁄2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, 
Macmillan Co., 1979. 
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RUSH MEDICAL COLLEGE AND GRANT HOSPITAL 


present 
AN INTERNATIONAL OCULAR SURGERY SYMPOSIUM 


Extracapsular Cataract Surgery « Posterior Chamber Intraocular Lens 
Keratophakia and Keratomileusis « Radial Keratotomy 


May 24-25, 1981—Chicago, Illinois 


Guest Faculty 


Jose Barraquer, M.D. Bogota, Colombia Harold Sawelson, M.D. Miami, FL 

Leo Bores, M.D. Santa Fe, NM John Sheets, M.D. Odessa, TX 

Svyatoslav Fyodorov, M.D. Moscow, USSR C. William Simcoe Tulsa, OK 

Michael Korey, M.D. St. Louis, MO Richard A. Villasenor, M.D. Los Angeles, CA 
Robert Welsh, M.D. Miami, FL 


Rush Medica! College and Grant Hospital Faculty 
William E. Deutsch, M.D. Michael E. Rosenberg, M.D. 
Raymond N. Petkus, M.D. Manuel L. Stillerman, M.D. 


Course Directors 
Andrew O. Lewicky, M.D. Osvaldo |. Lopez, M.D. 


A limited enrollment practical workshop on planned 
extracapsular cataract surgery and posterior chamber intraocular lens insertion will be held at 
Grant Hospital on May 26, 1981. 


For more information, contact: 


Mary Lou Prather 
University Office of Continuing Education 
Rush-Presbyterian-St. Luke’s Medical Center 
600 South Paulina Street, Chicago, Illinois 60612 (312) 942-7095 





ONGRESS ASTA- PACIFIC 


+ 


Z 


ovember 29 - December 4, 1981 
Bangkok, Thailand 


FOR MORE INFORMATION PLEASE CONTACT 


8th Congress, 

Asia-Pacific Academy of Ophthalmology 
Department of Ophthalmology 
Chumbhot Building, 

Chulalongkorn Hospital 

Bangkok 5, Thailand. 





rnc CNOIC IS YOUTS: 





CORTISPORIN 
Ophthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 
The choice ophthalmic 


Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
preparation, Cortisporin® spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which coverage at lower cost than 
act against susceptible 
bacterial pathogens 


CORTISPORIN 


(polymyxin B-bacitracin-neomycin- 
hydrocortisone) 

Patients also find relief 

from high cost. The two 


sterile forms provide con- 
venient day and night 


most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 


therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 


and inhibits corneal 
neovascularization. 


IRTISPORIN® Ophthalmic Suspension Sterile 
ymyxin B—Neomycin—Hydrocortisone) 


sch cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
fate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
w), thimerosal (preservative), 0.001%. 

e vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 
arate, liquid petrolatum, polyoxy! 40 stearate, propylene glycol and purified 
ter. 


mW SUPPLIED: Bottle of 5 cc with Sterile Dropper 


*RTISPORIN® Ophthalmic Ointment Sterile 
»lymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


Sch gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
sitracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
mycin base), hydrocortisone 10 mg (1%), special white petrolatum qs. 


mW SUPPLIED: Tube of % oz with ophthalmic tip. 


INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye due to organisms sensitive to the antibiotic ingredients of 
tthe drugs and when the anti-inflammatory action of the hydrocortisone is 
‘indicated as in nonpurulent bacterial, allergic, vernal and phlyctenular 
sconjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 

perative or acne rosacea keratitis; superficial chemical and thermal 

urns of the cornea. 

Final classification of the less-than-effective indications requires 

Wfurther investigation. 





CONTRAINDICATIONS: These products are contraindicated in acute puru- 
lent conjunctivitis and blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varicella; 
and conditions involving the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown hypersensitivity to any of 
their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may 
result in glaucoma with possible damage of the optic nerves, posterior sub- 
capsular Cataract formation, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from ocular tissues. It is 
advisable that intraocular pressure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has been known to occur with the 
use of topical steroids. As with any antibiotic preparation, prolonged use may 
result in the overgrowth of nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 

ADVERSE REACTIONS: Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 

Complete literature available on request from Professional Services 
Dept. PML. 


/ Burroughs Wellcome Co. 
/ Research Triangle Park 


Wellcome North Carolina 27709 
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HENRY FORD HOSPITAL OPHTHALMOLOGY 
ALUMNI AND FACULTY 


PRESENT FELLOWSHIP 


TWO DAYS OF CURRENT in 
AND CONTROVERSIAL SUBJECTS 


JUNE 12-13, 1981 ANTERIOR 
CATEGORY | CME CREDITS ||| SEGMENT 


Registration: E Accepting Applications 
$125 For Practicing Physicians E for 1982, 1983 
For information/Registration, Contact: | Apply to: 
Ray Dixon, M.D. | | John H. Sheets Assoc., P.A. 
Henry Ford Hospital Route 1, Box 210 
Dept. of Ophthalmology | Odessa, Texas 79763 


2799 W. Grand Bivd. 


Detroit, MI 48202 
Ph: 1-313-876-3229 





Drug-induced 
Ocular Side Effects 


A national registry has been established to collect data on suspected 
drug-induced ocular side effects. If enough responses suggest a cause 
and effect relationship, prospective studies will be done. Please send 
us your ideas of previously unsuspected, rare, severe, or unusual 
drug-induced ocular side effects. If reporting a specific case, please 
include the following: suspected drug and reaction, age and sex of 
patient, route of administration, dosage, course of adverse reaction, 
other drugs taken at the time, and your opinion as to cause and 
effect. 


Send to: Ms. Martha Meyer, Department of Ophthalmology, Univer- 
sity of Oregon Health Sciences Center, 3181 S.W. Sam Jackson Park 
Road, Portland, Oregon 97201. 


| 
‘ i i M he. tt C : 
-And techniques in Anterior/Posterior Segment Division of Cooper Medical Devices Corp: 
“Surgery? 183 Newbury St./Danvers, Ma. 01923/USA 
With the VISC-X there are no limitations in Phone 617-774-0415 
“surgical procedures. 
The VISC-X system offers you more options 
han any similar instrument. Approaches and 
niques with multifunctional or single function 
probes may be employed. 
YOUR CHOICE OF TIP SIZES 
1 mm (Micro) 1.65(Mini) 
2.3 mm (Lentectomy) 
Laser welded, X-ray inspected, self-sharpening, 
ouble lip cutters with superior cutting ability in 
zontinuous, oscillating or alternating modes. 


UTOMATIC SUCTION 
Footswitch operated. 
EAUTOCLAVABLE 
Flash autoclavability renders the instrument ready 
or emergencies and use several times a day. 
INIQUE MODULAR BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 
barts, eliminating down time and keeping repair to a 
minimum. You may add components at any timeto suit 


=hanges in your surgical techniques. 
Phone collect or write for information foranocost, 


=o obligation demonstration. 


AO 


hat are your approaches to 
Anterior/Posterior Segment Surgery 


e Machemer-Pare!. 
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cae 
me i e = 

St. Mary's Hospital < 

Richmond, Virginia ~ 











Sat 


Leo Bores, M.D. 
Santa Fe, New Mexico 





William Myers, M.D. Ronald A. Schacher. MD.. Leeds E. Katzen, M.D., FACS, 
Detroit, Michigan Ph.D. FACS Baltimore, Maryland 
Denison, Texas 


Subject: Background, Research, Indications, Complications, and 
Controversies of Radial Keratotomy in the Treatment of Myopia 


Course Directors For information contact: 

A.D. Sakowski. Jr., M.D. Marian Loyd, Registrar 
Walter E. Bundy. IHN, M.D. Suite 508, 5855 Bremo Road 
Registration Fee: $200.00 Richmond, Virginia 23226 
AMA Cotegory 1 (804) 268-1654 





The Glaucoma Division of the Department of Ophthalmology 
and the office of Academic Affairs, Division of Continuing Medical Education 
Albany Medical College of Union University 
presents 


INTERNATIONAL SYMPOSIUM ON LASER SURGERY FOR GLAUCOMA 
July 20-21, 1981 - Gideon Putnam Hotel, Saratoga Springs, New York 


The two-day course will present up-to-date information on basic knowledge of laser applications in the field of glaucoma. 
TOPICS: Iridectomy, Photomydriasis, Goniophotocoagulation, Cyclophotocoagulation, Trabecular Photocoagulation, Retina Photo- 
coaguiation, Laser Acupuncture” 


Ample time for exchange of experiences. All this In the unique park environment of the Gideon Putman Hotel in historic 
Saratoga Springs, New York. 


GUEST FACULTY: Francis L'Esperance, MD—New York 
Robert Abraham, MD—Los Angeles Irvin Pollack, MD-——Baitimore 

Hugh Beckman, MD— Detroit Oleg Pomerantzeff, D Eng-——Boston 
Jean-Antoine Bernard, MD— Paris L Sai, MD and HT Fan, MD-—Taiyuan, China 
Douglas Gaasterland, MD—Bethesda Richard Simmons, MD-——Boston 

Leon Goldman, M.D.—Cincinnati Uri Ticho, MD-—Jerusalem 

Yoshiaki Kitazawa, MD— Tokyo dames Wise, MD-—Oklahoma City 

Mikhail Krasnov, MD—-Moscow Thomas Zimmerman, MD—New Orleans 


Toichiro Kuwabara, MD-—Bethesda 
ALBANY MEDICAL COLLEGE FACULTY: 


Pei-fei Lee, MD— Symposium Chairman Yuan-Hwa Lin, MD Zuhair Shihab, MD 
G. Robert Hampton, M Maxwell Mintz, MD Richard Smith, MD 
Kwok-Wai Lam, PhD Philip Nelsen, MD Wichard vanHeuven, MD 


CME Credit 14 hrs Enrollment limited 
Registration Fee: $250.00* for Practicing Physicians; $150.00* for Residents and Fellows in Ophthalmology (with 


letter of certification) (“US Currency). Late registration $300.00 and subject to availability of space. 
Information and Registration: Write to: The Office of Academic Affairs, Division of Continuing Medical Education, 
Albany Medical College, Albany, New York, 12208 (518) 445-5487 








Assess po 


The 
Lotmar-Visometer 


by Haag-Streit 

is a proven, precision instrument for assessment 

of retinal visual acuity before cataract surgery. 
Easily mounted on any Slit Lamp 900, the Viso- 
meter projects a fringe pattern on the retina. 
Distance of the fringes is continuously variable over 
a visual acuity range from 0 to 2.5, (0 to 50/20) 

in a selection of four different azimuth fringe 
positions. The instrument provides direct reading 
of retinal visual acuity. 

Even with serious media turbidity, a prognosis can 
be made of post-operative visual acuity. 

Contact us for information on this reasonably priced 
Visometer and a free copy of the papers (Apparatus 
for the measurement of retinal visual acuity by 
moiré fringes» by W. Lotmar and «Retinal Visual 
acuity in Cataractous Eyes» by Hans Goldmann. 






stop visual acuity 





surgery? 





beforehand. 








Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue è Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on © Needles by Sharpoint®: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or “Guibor-design’’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH 3 oicccecunerveriasexews for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 
S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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Saturday June 20, 1981 
St. Mary’s Hospital in cooperation with the 
Canadian Implant Association 
The Queen Elizabeth Hote! 
Montreal Quebec Canada 
Lens Implant Complications 
Radial Keratotomy 
Surgery for Corneal 
stigmatism 
Guest speaker: 
Professor Svatoslav N. Fyodorov 


Speakers: 

Robert Azar, M.D. 

D. Boyaner, M.D. 

R. D. Binkhorst, M.D. 
Miles Galin, M.D. 

M. L. Kwitko, M.D. 


Registration Fee: $125.00 
Recent innovations in anterior segment surgery 
has led to intense interest in these modalities. 
The symposium is intended to bring together 
noted authorities in these new surgical fields to 
explore and evaluate their potential. Pediatric 
lens implantation, errors in lens power calcula- 
tion, treatment of excess astigmatism, surgical 
treatment of myopia, treatment and prevention of 
lens implant complications will all be discussed. 


For information write: 
Dr. Marvin L. Kwitko, Program Chairman 
5591 Cote des Neiges Road, Suite 1 
Montreal, Quebec, Canada. H3T 1Y8 


David Hiles, M.D. 

Leeds Katzin, M.D. 
Steven Ostbaum, M.D. 
Casimir A. Swinger, M.D. 


THE VENEZUELAN SOCIETY 
OF OPHTHALMOLOGY 


ANNOUNCES 


THE Ill VENEZUELAN CONGRESS 
and XXIX NATIONAL CONGRESS. 


NOVEMBER 22-27, 1981 
CARACAS—VENEZUELA. 
OFFICIAL SUBJECT: 


Current Concepts in Ophthalmology 


COURSES: NOVEMBER 21, 1981 
Neuro Ophthalmology. 

Oculoplastic Surgery. 

ROUND TABLES: 

Microsurgery of the Anterior Segment. 
Microsurgery of the Posterior Segment. 
Vascular Diseases of the Retina. 
Glaucoma. 


GUESTS OF HONOR 
Dr. August Deutman (Holland) Dr. Robert Machemer (USA) 
Dr. Robert Drews (USA} Dr. Wallace McMeel (USA) 
Dr. Joel Glaser (U ` Dr. ives Pouliguen {France} 
Dr. Robert Lichter (USA) Dr. Allen Putterman (USA) 

Dr, Ernesto Rios Montenegro {Peru} 

Dr. Richard Tenzel (USA) 

PLACE: Hotel Macuto Sheraton, Carabalieda. 
Caracas— Venezuela. 
DATE: November 22-27, 1981.. 
LANGUAGES: SPANISH—ENGLISH (Simultaneous 
Translation l 
REGISTRATION FEE: $150 Practicing Ophthalmologist. 
$ 75 Residents and Accompaning members. 

FOR ADDITIONAL INFORMATION: Please write to Sociedad 
Venezolana de Oftalmologia. Apartado de Correo del Este 
50. 150 A. Caracas—Venezuela. 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY PRESENTS 


THE THIRTY-THIRD ANNUAL CLINICAL CONFERENCE 
MAY 22 & 23, 1981 + THE DRAKE HOTEL « CHICAGO, ILLINOIS 


Preliminary Speaker Program 


THOMAS M. AABERG, M.D. 
Milwaukee, Wisconsin 
JOEL S. GLASER, M.D. 
Miami, Florida 


JOHN HETHERINGTON, Jr., M.D. 
San Francisco, California 


CHARLES E. ILIFF, M.D. 
Baltimore, Maryland 


ARTHUR J. JAMPOLSKY, M.D. 
San Francisco, California 


HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


STEPHEN J. RYAN, M.D. 
Los Angeles, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH ANNUAL GIFFORD MEMORIAL LECTURE 


ARNALL PATZ, M.D., Baltimore, Maryland 
*All Courses approved for CME-Category 1 Credit 


Program Chairman, DAVID H. ORTH, M.D., Chicago, Illinois 
REGISTRATION FEE: $175.00—‘*After April 15th Conference Cost $200. 
Includes dinner dance, two lunches and coffee breaks 


Information and Registration: Jerry Glotzer, Field Representative 
Chicago Ophthalmological Society 
515 N. Dearborn Street Chicago, IL 60610, Phone: (312) 670-2583 
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Storage Tray Sterilization Tray 

This sturdy plastic tray providesa Constructed of specially anodized Tear Duct Tubes 

convenient method for storage of aluminum, this impact-resistant Complete L.T. Jones M.D. 2.2mm 
tubes. Outstanding as backup tray protects your tubes as well ete Sets are readil avail- 
Storage for refilling the steriliza- as providing a convenient way of able in standard hieni: § ar 
tion tray. Sterilization and handling...with 






special sets. Special sizes may be 
obtained upon request 





enough pockets to hold all tubes 
from the three Jones Tube Sets. 















a A : * LT Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology 
Measuring | 
ED Scal Volume 59, No. 5. May. 1965 
. ca € J.C. Mustarde’, L T. Jones M.D. and A. Callahan M D., Ophthalmic Plastic Surgery--- 
This anodized Up-To-Date, Aesculapius Publishing Company, 1970 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D.. Surgery of the Eyelids and Lacrimal System. 
now gives you a Aesculapius Publishing Company., 1976 
fast way of Additional Information Available From: 
measuring tubes 
“ 4 — = ¢ ( 
soi sanka Welss intipe Gas Blowing Co 







g  IMENSIONS. 
2025 S.W. BRIGGS COURT ¢ BEAVERTON, OREGON 97005 e% (503) 644-3507 










POCKET SIZE ILLUMINATED INSTRUMENTS 







Mirror Block 





For further information, 
please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 


Luedde Exophthalmometer 
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FOUNDATION 


Course Director: 
John H. Park, M.D. 


FACULTY: 

D. Peter Choyce, M.D. 
Robert S. Coles, M.D. 
John R. Finlay, M.D. 
Herbert L. Gould, M.D. 
Leeds E. Katzen, M.D. 
Larry G. Lieske, M.D. 


Bernard L. McGowan, M.D. 


John H. Park, M.D. 


Harold |. R. Sawelson, M.D. 


Dennis D. Shepard, M.D. 
Robert C. Welsh, M.D. 


plus others to be announced 


OPHTHALMIC TEAM 


TEACHERS: 

Stuart Haman, PA. 
William J. Howard, C.S.T. 
Henry 0. Knapp, R.N. 


PPRK in cooperation with SHERIDAN PARK HOSPITAL 


PRESENTS 
ITS 3rd ANNUAL 
WESTERN NEW YORK 


TUTORIAL LENS 
IMPLANT COURSE 


It’s the HOW TO course 


for the ophthalmic 
surgeon and his 
team. 


MAY 22, 23 and 24, 1981, BUFFALO, N.Y. 


E Live surgery observation combined with 
rotation through OR. 

@ “Hands on” experience for both EXTRA- 
CAPSULAR and INTRACAPSULAR 
implantation using cadaver eyes, operating 
microscope, and all major types of IOL's. 

WE Video “instant replay” enhances self-analysis. 

W Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls) — (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 


PARK EYE FOUNDATION 


Park Center 
170 Maple Road 


Buffalo, New York 14221 


(716) 634-4054 


Please include names of all registrants. 


NAME: __ 





1$700 Ophthalmologists 

| ]$350 Resident-in-Training 

[]$350 Assistants 

[1$950 Ophthalmologist with assistant 


PHONE: (___) 





ADDRESS: è 








GNT, 


STATE: 3 ZIP: 











MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 
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DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 


and 


THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announce a conference on 


CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 


June 18, 19, 20, 1981 
SALISHAN LODGE on the Oregon coast 


FACULTY 

Richard Brubaker, M.D., Rochester, Minnesota 

David Campbell. M.D., Atlanta, Georgia 

John Keltner, M.D., Davis, California 

Neil Miller, M.D., Baltimore, Maryland 

Harry Quigley, M.D., Baltimore, Maryland 

1 l Thomas Shults, M.D.. Portland, Oregon 
weer Michael Van Buskirk, M.D., Portland, Oregon 





Fee—Practicing Physicians 
$250.00 if paid by May 15; $275.00 thereafter 
basg Residents, Fellows , 
$100.00 if paid by May 15; $115.00 thereafter 
(Qualifying letter from department head required) 
This program is acceptable for 12 credits in Category 1 for the Physician's Recognition Award 
of the American Medical Association. 
For further information write to; Miss Rebecca Tarshis. Conference Coordinator, 918 N. E. 44th Avenue, 
Portland, Oregon 97213 


SECOND ANNUAL 
OPHTHALMIC SYMPOSIUM 


Departments of Ophthalmology, 
Otolaryngology, Plastic Surgery, 
Eastern Virginia Medical Schoo! 

and Department of Ophthalmology, Naval 
Regional Medical Center 


FACULTY 

Richard Miller, M.D. 
Jack Mustarde, M.D. 
Carl Patterson, M.D. 
J. Aston Sherrill, M.D. 
ira R. Lederman, M.D. Byron Smith, M.D. 


PROGRAM SUBJECTS 
Trauma— Orbital Ptosis 
involvement Lacrimal Drainage 
Trauma—Lid Injuries System 
Cosmetic Surgery Entropion——Ectropion 
Lid and Adnexa Tumors 


FELLOWSHIPS AVAILABLE 














The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadlines for submission of ap- 
plications: June 30 for a fellowship 
starting the following January; 
November 30 for a fellowship starting 
the following July. Please direct all in- 
quiries and requests for application 
forms to: 









Bruce Bodner, M.D. 
James H. Carraway, M.D. 
Charles E. Horton, M.D. 
Reed Knight, M.D. 









June 18-20, 1981 





DAVID SHOCH, M.D. 


Sheraton inn, 
Virginia Beach, Va. 


Call: William T. Humphrey, M.D. 
(804) 622-7000 or 
(804) 446-5859 








Executive Secretary 
THE HEED OPHTHALMIC 
FOUNDATION 
303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 








British Journal of Ophthalmology February 1981 Vol. 65 No. 2 


Contents 


Experimental ulcerative herpetic keratitis. 1. Systemic immune responses and resistance to corneal 
infection CLARE CARTER AND D. L. EASTY 


Systemic immunity in herpetic keratitis D. L. EASTY, C. CARTER, AND A, FUNK 


Development of quantitative methods of measuring antifungal drug effects in the rabbit cornea 
ERASMUS O. OJI 


Clinical aspects of the measurement of oxygen flux into the cornea JUDITH MORRIS AND MONTAGUE 
RUBEN 


-. Guttate endothelial changes with anterior eye inflammation $. G. ZANTOS AND B. A. HOLDEN 





<>: Keratoconus: maternal age and social class E. G. WOODWARD 


Meibomian glands and contact lens wear ANTONIO $S. HENRIQUEZ AND DONALD R. KORB 


Peripheral absolute threshold spectral sensitivity in retinitis pigmentosa ROBERT W. MASSOF, MARY A, 
JOHNSON, AND DANIEL FINKELSTEIN 


Driving performance of retinitis pigmentosa patients GERALD A. FISHMAN, ROBERT J. ANDERSON, LARRY 
STINSON, AND AMANUL HAQUE 


Copper metabolism in retinitis pigmentosa patients SUNKARA SANGAMESWAR RAO, MADHUSUDAN 
SATAPATHY, AND ARI SITARAMAYYA 


HLA typing in retinitis pigmentosa JOHN R. HECKENLIVELY, JAMES V. BASTEK, JEROME T. PEARLMAN, 
JEFF GLADDEN, AND PAUL TERASAKI 


Ocular lesions in the blue rubber bleb naevus syndrome JOHN L. CROMPTON AND DAVID TAYLOR 


= Tris neovascularisation in eyes with pseudoexfoliation syndrome AMUND RINGVOLD AND MARTIN 


0 DAVANGER 








Late retinal reattachment $. N. KOKOLAKIS, L. BRAVO, AND A. H. CHIGNELL 
Transmission of chlamydiae by the housefly T. FORSEY AND S, DAROUGAR 
Book reviews 


Notes 


nT 


Annual Subscription (12 issues a year) $88.00 


eel 
All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 1172 
Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be ordered from 

the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 
WCIH9JR, England, or through any leading subscription agent or bookseller. 


KELMAN ANTERIOR 
CHAMBER LENS“ 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior |.0.L.’s 

Contraindications to Anterior 1.0.L. 

Advantages of Kelman 1.0.L. 

Size and Stability of |.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.LO.L. in intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


“lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 








THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman. M.D. 
Stephen LoRe, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett. M.D. 


COURSE DURATION: 
Three days-——given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills: 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium: Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course: 
Category 1 


Tuition: $850* Residents: $200* 


“includes optional Kelman Anterior LOL. Course 
(one additional day) 


FOR FURTHER DETAILS. CONTACT: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Sireet 
New York, New York 10022 
{212} 838-2870 


AMERICAN JOURNAL OF OPHTHALMOLOGY 79 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Phys- 
iology, Biochemistry, Embryology and Genetics, Motility, Glaucoma, Phar- 
macology, Neuro-ophthalmology, Fluorescein Angiography, Optics and 
Theory of Refraction. , 


K instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. 
Dellaporta, P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., S. Kramer, M. 
Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, 
R. Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 


Tuition is $900.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 





Georgetown University 
Schoo! of Medicine 
Office of Continuing Medical Education and 


x Miur “6 
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“EXTRACAPSULAR EAST” 


Sponsored by the Post Graduate Institute of the 
NEW YORK EYE AND EAR INFIRMARY 


MAY 9-10, 1981 


HOTEL ST. MORITZ - NEW YORK CITY wn sed sight 
A COMPREHENSIVE UPDATE ON INTRAOCULAR SURGERY | eee ate LAN 
WITH PARTICULAR EMPHASIS ON EXTRACAPSULAR VITRECTOMY WORKSHOP 


TECHNIQUES Featuring: The Ocutome and 
Course Director: John R. Finlay, M.D. Fraqmatome Systems 
GUEST FACULTY l une 11-12, 1981 
Robert S. Coles, M.D. Larry G. Leiske, M.D. PROGRAM DIRECTOR: Leonard Parver. Georgetown University 
Leeds Katzen, M.D. John Parks, M.D. FACULTY: Alexander Brucker, Scheie Eye Institute: 
Charles Kelman, M.D. Steven Shearing: M.D. Steven Charles, University of Tennessee, 
John Sheets. M.D. Howard tie National Naval Medical Center: 
Michael Lemp, Georgetown University: 
FACULTY a Ronald Michels, Wilmer Eye institute; 
Jorge N. Buxton, M.D. Solomon Liebowitz. M.D. A. Raymond Pilkerton, Georgetown University; 
Herve Byron, M.D. Clyde R. Locke, M.D. Thomas Rice, Wilmer Eye institute. 
Seymour Fradin, M.D. Richard Mackool, M.D. One-half of the two day course is devoted to hands-on labora- 
Mark S. Jaffe, M.D. Francis A. Manopoli, M.D. tory experience with the Ocutome system under direct faculty 
August Kohtio, M.D. Joseph Meltzer. M.D. supervision. The remaining time is spent in didactic sessions 
Richard $. Koplin, M.D. Lawrence Pape, M.D. presented by the faculty. Anterior and posterior segment ap- 


plications will be discussed, but emphasis will be placed on 
the matagerer of anterior segment problems. AMA-LOCCME 
Category | credit. 


REGISTRATION: 
Didactic and laboratory sessions: Didactic sessions only: 
$475. (limited to 30 participants} $100. 


For information, please contact: Office of Continuing Medical 
Education, First Floor, Georgetown University Hospital, 3800 
Reservoir Road, NW. Washington, D.C. 20007. Telephone: 
(202) 625-2306. 


AMA-GME Credits: Category 1: 16 
Registration fee: $300.00 (Luncheons inciuded) 
For registration and additional information, please write: 


dane Stark, Registrar 

Post Graduate Institute 
New York Eye and Ear infirmary 
310 East Fourteenth Street 
New York, New York 10003 








COURSE WILL INCLUDE DIDACTIC SESSIONS FOLLOWED BY PRACTICAL ANIMAL 
SURGERY AND ARTIFICIAL EYE SURGERY IN THE LABORATORY USING MICRO- 
SCOPES. VARIOUS METHODS OF EXTRACAP 
INTRAOCULAR LENSES, INCLUDING THE POP 
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ANNOUNCEMENT 
CALL FOR NOMINATIONS 


1981 Award of Merit in Retina Research 


The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1981 
AWARD OF MERIT IN RETINA RESEARCH. to recognize a vision scientist whose work represents 
(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 
and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D.. 
FA.C.S., F. LCS. 


Award: $30,000 {which includes a $1,000 honorarium). 
Eligibility: Vision scientists who are U.S. citizens, whose research is primarily directed to the retina. 





Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
Statement supporting nominee: (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is being nominated: and (3) nominee's curriculum vitae including complete bibliography. 


Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 6560 Fannin, 
Suite 2200, Houston, Texas 7,7030. 


Deadline: Nominations must be postmarked no later than June 30, 1981. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and.retina Specialists appointed by the Foundation. Fresentation of the 1981 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in San Francisco, September 
18, 1981. The award recipient will be the named lecturer for the Charles L. Schepens Lecture. 
which is featured in the Retina Society Program. 


anamanna hian 








He RETINA RESEARCH FOUNDATION, HOUSTON, TEXAS | 
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SHEETS EYE FOUNDATION 
and 
TEMPLE UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY 
April 3-4, 1981 June 12-13, 1981 
WORKSHOP ON EXTRACAPSULAR SURGERY 
INTRAOCULAR LENSES AND 
SECONDARY IMPLANTATION 


SECONDARY IMPLANTATIONS WILL BE COVERED. 


16 CME CREDITS COURSE FEE $600.00 
FACULTY 

Dan Bruhi, M.D. Bobby Maddox, M.D. 

Bill Harris, M.D. John H. Sheets, M.D. 

Henry Hirschman, M.D. Robert Sinskey, M.D. 

Guy Knolle, M.D. Nalin Tolia, M.D. 


FOR REGISTRATION CONTACT: Mrs. Barbara Burge, (915) 367-7241 


SULAR SURGERY, CAPSULE FIXATED 
ULAR POSTERIOR CHAMBER LENSES, 


eke 
r 






E a 


IMPORTANT IOL REGULATORY 


NOTICE 


EFFECTIVE MARCH 15, 1981, ROUTINE SAFETY ADJUNCT STUDY REPORTING 
HAS BEEN DISCONTINUED FOR ALL COBURN INTRA OCULAR LENSES. 


What does this mean to you the implant surgeon when you use Cobum intraocular lenses’: 


9 


| As of March 15. 1981. Coburn investigators are no longer required to submit routine 
preoperative, operative, and postoperative reports on any patients who received Coburn lenses 
under the Safety Adjunct portion of the Cobum [OL study. 


` 


ho 


For Coburn lenses implanted after March 15. 1981. the only routine reports investigators will be 


required to submit on al! patients ts an Implant Notification Card to register lens implants. 


(Sample card below.) 
Please note that Cobum investigators still 
have the following responsibilities: 
|. Adverse reaction reports must still be 


submitted within five days after occurr- 
ence. 


tN 


Surgeons who wish to implant Cobum 
lenses must be approved Cobum investi- 
gators for the lens style they wish to use. 


3. Informed consent must continue to be 
obtained, and complete medical records 
maintained on all patients. These records 
must be sufficient to retrieve patient 1n- 
formation at a later date if necessary. 


4. Investigators must continue to supply 
annual reports to Institutional Review 
Committees according to their require- 
ments. A copy of this report is to be 
provided to Coburn. 


Details of this revision of the clinical study 


are available from: 





| According to Federal 


regulations, this form must 

n be completed and returnec 

C to Coburn Optical on ali 
Lenses implanted, returned, 
destroyed or lost. 


investigations # 


investiqaig: Narre 


Ee Pe bi) 





Last 







akay Name 





| | 
ATTACH STICKER HERE | 


, 


Coburn Optical Industries, Ine. 
Professional Products Division 
1375 South Fort Harrison, Clearwater. Florida 33516 
3) 


Toll free (800) 237-5906 or in Florida call collect (S13) 443-2606. 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 














POST GRADUATE INSTITUTE, NEW YORK EYE & EAR INFIRMARY 
ANNOUNCES 


ONE DAY INTRAOCULAR LENS COURSE 
Saturday, June 13, 1981 
NEW YORK BLOOD CENTER—310 E. 67th Street, N. Y.C. 


* ® * 


A practical course emphasizing surgical techniques, pitfalis and complications. 
Course Director: Joseph Meltzer, M.D. 


Faculty 
R. Binkhorst, M.D. J. Finlay, M.D. L. Lieske, M.D. 
J. Buxton, M.D. D. Gormley, M.D. J. Meltzer, M.D. 
R. Coles, M.D. R. Koplin, M.D. L. Pape, M.D. 
J. Dodick, M.D. E. Uribe, M.D, 


Special Guest: Jan Worst, M.D. 


$ * $ 


CME Credits, Category 1: 8 

Tuition: $100.00 Residents: $25.00 1980 Registrants: $75.00 

For registration and additional information, please write: Jane Stark, Registrar, Post Graduate 
institute, New York Eye & Ear Infirmary, 310 E. Fourteenth Street, New York, N.Y. 10003 
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A COMPREHENSIVE COURSE IN INTRAOCULAR 
LENSES AND PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D. 
Edwin Hill, M.D. Steven Shearing, M.D. 


Thomas Mazzocco, M.D. 


GUEST FACULTY 
Mr. Eric Arnott, Great Britain Richard Kratz, M.D., U.S.A. 
Robert Azar, M.D., U.S.A. Michael Lieppman, M.D., U. 
Michael Blumenthal, M.D., Tel Aviv James Little, M.D., U.S.A. 
Leo Bores, M.D., U.S.A. Richard Livernois, M.D., U.S.A, 
Leonard Christensen, M.D., U.S.A. William Maloney, M.D., U.S.A. 
Michael Colvard, M.D., U.S.A. Donald Praeger, M.D., U.S.A. 
Michael Garrison, M.D., U.S.A. Edgar Rainin, M.D., U.S.A. 
William Harris, M.D., U.S.A. Donald Serafano, M.D., 
William Vallotton, M.D., 


COURSE INCLUDES: 


10 or more live cases with Posterior Chamber Lenses (Sinskey, Shearing, Faulkner), the Mark VIII 
Choyce lenses and Binkhorst type lenses using Extracapsular and the latest modifications of the “Pha- 
coemulsification Techniques,” Terry Keratometer and Astigmatism and Myopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery using the “Phacoemulsifier,” Patient selection, Pre and 
Post-operative care, Post operative examinations, Intraocular lens calculation, Complications including 
removal and changing of lenses. 


Brainstorming with the Faculty 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


COURSE DATES 
June 4-6, 1981 
July 30-Aug. 1, 1981 * September 10-12, 1981 + October 15-17, 1981 « December 10-12, 1981 


Course Limited to 16 for Personalized Instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00* Cancellation Fee: $150.00 
Cavitron Approved 





Please detach and mail with tuition to: 

The Foundation For Ophthalmic Education 

2232 Santa Monica Boulevard, Santa Monica, California 90404 213-829-4711 
Please send me further information. | am interested in the Course for: 





June July September October December 
Name 
Office Address = 





Office Phone 





84 AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE MIAMI COURSE 
IN PHACOEMULSIFICATION 


Sponsored By: 


MIAMI EYE FOUNDATION 


Co-sponsored by 


BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 

and 
ST. FRANCIS HOSPITAL 
MAY 8-9-10, 1981 


Faculty 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Mark S. Jaffe, M.D. Manus Kraff, M.D. 
Lyle Moses, M.D. 


Course Director: 
HENRY M. CLAYMAN, M.D. 


course includes: 
* practical labs for phaco (Cavitron) 
* observation of live surgery 
¢ interworkings of phaco machine 
° indications, contraindications, complications 
‘implant labs 
° extracapsular cataract surgery 


Registration: 
Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 


Tuition $1000 
Checks Payable to Miami Eye Foundation (305) 532-1768 
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WHAT’S NEW IN OPHTHALMOLOGY 


Sponsored By 
University of Tennessee Department of Ophthalmology 
and The Memphis Eye Society 


April 25-26, 1981—Recent and significant developments in: 


PEDIATRICS NEURO RETINA PLASTICS EXTERNAL 
DISEASE GLAUCOMA IOL’S CATARACT VITRECTOMY 


SPEAKERS: Howard Beale, M.D.—Steve Charles, M.D.—Richard D. Drewry, 
M.D.—Chris Fleming, M.D.—Jerre M. Freeman, M.D.—Tom Gettelfinger, 
M.D.—Ralph Hamilton, M.D.—Roger Hiatt, M.D.—Alan Mandell, M.D.—David 
Meyer, M.D.—T. O. Wood, M.D. 


LOCATION: Baptist Memorial Hospital Auditorium, 20 S. Dudley, Memphis, 
: Tennessee 
= FEE: $75.00—includes 3 meals and social event—Send checks to: What's New in 
Ophthalmology—Dept. of Ophthalmology—956 Court Ave., Memphis, TN 
MOTELS: (within walking distance) Holiday Inn (901) 522-8300, LaQuinta (901) 
526-1050 
MOTEL: (short drive) Admiral Benbow Inn (901) 725-0630 
Office Assistants Course Given Simultaneously at Same Location Fee—$25 


reenter iiaee 


The Ophthalmology Department of Rush Medical College 
and The Regenstein Eye Center of 
Rush-Presbyterian-St. Luke’s Medical Center 
present: 

“A Symposium on 
Diseases and Surgery of the Retina, Macula and Vitreous” 
August 7-8, 1981 


Sheraton Plaza Hotel « Chicago, Illinois 
Course Director: Thomas Bennett, M.D. Rush Medical College 
GUEST FACULTY: 


Wiliam Benson, M.D. Stephen Ryan, M.D. 
Wills Eye Hospital, Jefferson Medical College Estelle Doheny Eye Foundation, Univ. of Southern California 
Gerald Fishman, M.D. Ronald Smith, M.D. 
University of Hlinois Estelle Doheny Eye Foundation, Univ. of Southern California 
Lee Jampoi, M.D. Walter Stark, M.D. 
University of illinois Wilmer Eye institute, Jonns Hopkins University 
Travis Meredith, M.D. Joel Sugar, M.D. 
Emory University University of illinois 
David Orth, M.D. C. P. Wilkinson, M.D. 
University of Hinois McGee Eye Institute, University of Oklahoma 
RUSH MEDICAL COLLEGE FACULTY 
Thomas Bennett, M.D. Richard Dennis, M.D. Andrew Lemicky, M.D. 
Chiang Bok-Lee, M.D. William Deutsch, M.D. Michael Rosenberg, M.D. 


Morton Goldberg, M.D. 


A limited enrollment vitrectomy ocutome laboratory workshop will be held at Rush-Presbyterian-St. Luke's 
Medical Center on August 9, 1981 


For more information contact: 
Jamie Umfred, University Office of Continuing Education 
Rush-Presbyterian-St. Luke's Medical Center 
600 South Paulina Street « Chicago, iL 60612 
(3 12} 942-7095 
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FELLOWSHIP 
IN 
PEDIATRIC OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR SICK CHILDREN 


July 1982—June 1983 
Toronto, Canada 


Wide Experience in all 
Areas of Pediatric Ophthalmology 


Apply: 


Dr. J. Donald Morin 
Ophthalmologist-in-Chief 
Hospital for Sick Children 

555 University Avenue 
Toronto, Ontario 
M5G 1X8 
Canada 


416/597-1500 


GLAUCOMA 
FELLOWSHIP 


Two positions are available July 1, 1981, 
for 1-year glaucoma fellowships at the 
Ochsner Clinic and the L.S.U. Eye 
Center. In-depth training in the medical 
and surgical management of glaucoma 
is provided in a variety of clinical settings, 
ranging from a private clinic to a large 
metropolitan hospital. There will be 
opportunities for laboratory and clinical 
research with special emphasis on new 
drug developments and improved 
glaucoma surgical procedures. 


Contact: 

Thom J. Zimmerman, M.D., Ph.D. 
Chairman, Dept. of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway 
New Orleans, LA 70121 


Or call (504) 838-4000, extension 3976 





FELLOWSHIP IN ANTERIOR 
SEGMENT SURGERY 


Under supervision of: 
Norman S. Jaffe, M.D. 
Henry M. Clayman, M.D. 
David S. Light, M.D. 


and 


Mark S. Jaffe, M.D. 


Experience will be provided in all modalities of cataract surgery, including intracapsular, ex- 
tracapsular, and phacoemulsification with and without lens implantation. Extensive exposure 
to diagnostic adjuncts, such as ultrasound and specular microscopy, is part of this fellowship. 
The successful applicant would be expected to participate in a research project. 


Applicants are being considered for a one year fellowship commencing July 1982 and should 


contact: 


Ms. Lyn Johnson 


Miami Eye Foundation, Inc. 
1680 Michigan Avenue 
Miami Beach, Florida 33139 


Telephone: (305) 532-1768 
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SIXTH ANNUAL 
OPHTHALMIC 
SEMINAR 
James V. Aquavella, M.D., 
Director 


Genesee Plaza/Holiday Inn 
Rochester, New York 
June 12 & 13, 1981 


Department of Ophthalmology, 
Park Ridge Hospital 
Rochester Eye Institute 
Extracapsular Cataract Surgery 
Vitreo-Retinal Diseases 
Computers in Ophthalmology 


WALDERT MEMORIAL LECTURE, 
Charles L. Schepens, M.D. 


GUEST FACULTY 
Thomas M. Aaberg, M.D. 
Donald R. Bergsma, M.D. 

Mark E. Hammer, M.D. 
K. Buol Heslin, M.D. 
Richard A. Van Heuven, M.D. 
Stephen Obstbaum, M.D. 


Lectures—Courses—Workshops 
Extracapsular Cataract Surgery 

Workshop— Vitrectomy Workshop 
Fluorescein Angiogram Interpretation 

Course—intraocular Lens Course 


REGISTRATION INFORMATION 


Ophthalmologists $275 U.S. 
Residents & Fellows $100 U.S. 
Ophthalmic Nurses and 

Ophthalmic Assistants $ 75U.S. 


For any further information, please contact 
Miss Katherine Sgabelloni, Coordinator 
Ophthalmic Services, Park Ridge Hospital, 
1555 Long Pond Road, Rochester, New 
York 14626. Phone: (716) 225-7150, exten- 
sion 4054. 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 
Rates 
30 words or less 
. ach additonal word 


PEOPLE PRACTICES 


MEETINGS SERVICES SUPPLIES 

Tx 3x or more 
$36.00 $12.00 (each issue} 
1.25 1.00 (each issue} 


Count words. including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


BORDER ADS 
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Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago. linos 60611 


CLASSIFIED ADVERTISEMENTS 


WANTED: Ophthalmologist to join busy Southern California three man 
genera! ophthalmology group practice. Specialty interest (Pediatrics, 
plastic Surgery, etc.) preferred. Send curriculum vitae and require- 
ments, Box 332 AJO. 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO. 


VITREO-RETINAL SURGEON: 30, married, completing prestigious aca- 
demic, university fellowship in NY, June 1981. Extensive experience 
and expertise in diagnosis, xenon and argon laser phtocoaguiation, 
fluorescein angiography, ultrasound, retinal detachment surgery and 
pi aii Seeking practice, affiliation or association. Box 391 


OPHTHALMOLOGIST: 30, Board-certified, completing vitreo-retinal fel- 
lowship, desires partnership or single practice opportunity in vitreo- 
foe field. Seeking Midwest location. Available July 1981. Box 392 


FOR SALE: Only eye practice in a new 500 bed hospital in Midwest city 
of 300,000. Am relocating to join friend in another state. Terms. Box 
399 AJO. 


OPHTHALMOLOGIST: Join ophthalmologic group practice Southwestern 
Virginia Shenandoah Valley. Board certification. Subspecialty 
et pes Graduated partnership. Send curriculum vitae. Box 
403 AJO. 


OPHTHALMOLOGIST: 31, Seeking group practice beginning July, 1981. 
University trained with fantastic cornea-external disease fellowship. 
Box 409 AJO. 


OPHTHALMOLOGIST: Completing prestigious Boston residency July 
1981. Mature, hard-working, compassionate with extensive clinical, 
microsurgical and research experience. All practice arrangements 
considered. Part time academic affiliation preferred. Box 410 AJO. 


OPHTHALMOLOGIST: 57, Board certified, FACS. Desires to do medical 
ophthalmology in busy practice or group. Experienced in all phases 
of office practice, contact lenses, etc. Warm climate only. Box 419 
AJO. 


OPHTHALMOLOGY IN NEW ENGLAND: Growing practice in picture per- 
fect coastal village for sale. First rate new equipment, records, etc. 
Will introduce. Terms very negotiable. Must sell. Box 421 AJO. 


WANTED: Ophthalmology group in Connecticut is seeking well-trained 
Pediatric Ophthalmologist. Box 423 AJO. 


WANTED: General Ophthalmologist to join group practice in Connecti- 
cut. Fellowship in Neuro-ophthalmology or Strabismus desirable but 
not essential. Box 424 AJO. 


OPHTHALMOLOGIST: 33, married, personable. Completing excellent 
fellowship in ophthalmic plastic and reconstructive surgery, desires 
group practice or association, all areas considered. Available July, 

1981. Box 425 AJO. 


OPTOMETRIST: Seeks relocation with an ophthalmologist. Will do your 
refractions and contacts. 15 years experience in refractions, con- 
tacts and opticanry. Washington state, Oregon, California, Colorado, 
Florida, Box 426 AJO. 


OPHTHALMOLOGIST, SOUTHERN CONNECTICUT: Associate wanted for 
busy general Ophthalmology Private practice. One hour New York 
City, High first year income with partnership option. Box 428 AJO. 


ANTERIOR SEGMENT: 34, board-certified, experienced corneal surgeon, 
IOL experience, desires stimulating opportunity in solo practice or 
small group. Box 429 AJO. 


ANTERIOR SEGMENT SURGEON: 30, completing corneai/external dis- 
ease fellowship June 1981. Additional interests include contact lens- 
es, low vision, computers. All areas considered. Box 430 AJO. 


OPHTHALMOLOGIST: 37, married, Board certified, six years in 
Northeastern solo practice, seeks a relocation opportunity in the 
South, Southwest or West. All offers considered. Box 431 AJO. 


WANTED: General ophthalmologist to join board certified ophthaimolo- 

ist in busy medical surgical practice. Midwestern college town with 

aa surrounding referral area of 150,000. Please send curriculum 
vitae to Box 432 AJO. 


VITREORETINAL SURGEON: 31, married, top University residency, com- 
pleting Miami Vitreoretinal Fellowship. Would prefer practice limited 
to retina-vitreous. Warmer climates preferred, will consider all areas. 
Box 433 AJO 


WANTED: Cphthaimologist to associate and later assume established 
practice in highly desirable Pacific Northwest coastal university city 
of 45,009. Own office building. Two hours to major cities. ate 
climate. Should be hard-working. Call (206) 733-7360 9am-6pm or 
(206) 734-3608 after 8pm or write Box 434 AJO 


FOR SALE: Ophthalmology practice established 1955. Own office build- 
ing connacts to beautiful apartment above. Best Jersey shore loca- 
Ce Four hospitais nearby. Close NYC. Will sell separately. Box 435 


OPHTHALMOLOGIST: with extensive training in retinal-vascular dis. and 
medical retina wants to join a retinal clinic and practice mostly in this 
field. Box 437 AJO 


VITREORETINAL SURGEON: 31, Board eligible, completed excellent vi- 
treoretinal fellowship June 1980. Expertise in diagnosis, laser, fluo- 
rescein angiography, ultrasound, retinal detachment surgery and vit- 
rectomy. Seeking practice or association in Northeast or Southeast. 
Available July 1, 1981. Box 438 AJO. 


OPHTHALMOLOGIST: 32, board certified, excellent university residency, 
private practice experience. Seeking practice opportunity in South- 
= Southwest or West Coast. All situations considered, Box 439 





MEDICAL OPHTHALMOLOGIST NEEDED: to join medical-surgica! 
ophthalmologic group in Philadelphia. Interesting practice with ex- 
cellent compensation. Surgical opportunities available if desired, 
especially plastic, strabismus, assisting, etc. Box 442 AJO 


OPHTHALMOLOGY PRACTICE FOR SALE: Growing and lucrative Chicago 
suburban area practice near retirement community. Doctor moving. 
Will introduce. Box 443 AJO 


SITUATION AVAILABLE: Medica! Ophthalmologist wanted—FOR BUSY 
PRACTICE, no refraction or contact lens fitting. Ideal location in East 
Coast of Florida. Box 444 AJO 


SEATTLE: Opening for seventh ophthalmologist for multispecialty staff 
of 330 physicians. Referral-only, pathology-oriented practice in a 
prepaid health plan with 230,000 enrolled members. Prefer interest 
or ig dati training in external disease, anterior segment sur- 
gery. Information on the position available by contacting R. McAlist- 
er, M.D., 200 15th Avenue East, Seattle, WA. 98112. 


OPTOMETRIST: Continued growth in the Kaiser/Prudential Health Plan 
has produced excellent opportunities for optometrists to provide op- 
tometry care for Health Plan members in the Dallas-Fort Worth me- 
troplex. A competitive income is augmented by a comprehensive 
benefit package including health/life/disability insurance and a tuition 
reimbursement program. 


This is an excellent opportunity for qualified optometrists to combine an 
active professional career free of administrative matters in a pros- 
perous sunbelt city. Send curriculum vitae to: The Permanente Medi- 
oe uaa of Texas, 7777 Forest Lane, Suite 2444, Dallas, TX 
75230. 


OPHTHALMOLOGIST: 34, Qualified in Europe. Seeking any type of tech- 
nical work or research in an Ophthalmic Centre, to get familiar with 
the American Ophthalmic practice before joining a post in Saudi 
Arabia. Box 445 AJO. 


LOCUM TENENS: A year of mainly medical ophthalmology in a cultural, 
scenic and climaticaily superb area near San Francisco (while | take 
sabbatical) starting in July 1981. Fully equipped modern office 
shared with associate; healthy gross and net. California license, mal- 
practice insurance, interview required. Please respond with C.V, Op- 
tionally, my house rentable, 10 min. from office. Box 446 AJO 


OPTOMETRIST: Recent graduate of excellent university program, 27, 
married, Currently completing one year fellowship at prestigious 
southeast eye institute. Extensive clinical experience with rotations 
through various specialty clinics. Desire position in group ophthal- 
mological or multidisciplinary practice setting. Prefer Midwest or 
Southeast. Available July 1981. Box 447 AJO. 


MEDICAL OPHTHALMOLOGIST: Four man ophthalmic group with four 
optometrists and varied allied health professionals seeks a medical 
oot oo to support a rapidly expanding surgical demand. 
Candidates should have a ial interest or education in glaucoma 
to assume approximately 400 such patients, but will be responsible 
for the practices medical component. This expanding Eastern Penn- 
sylvania Area exceeds 300,000 in population and the practice at- 
tracts referrals from a geographic area exceeding 500,000 patients. 
A very progressive, well-equipped and challenging practice await the 
proper candidate. Send resume to: Box 448 AJO. 


OPHTHALMOLOGIST: Graduated from excellent university program. 
Compieting top oculoplastic fellowship. Willing to practice general 
ophthalmology. Bilingual. New Jersey, New York, Florida pref- 
erenced, other areas considered. Box 449 AJO. 


OPHTHALMOLOGIST: Graduated June 1980 from a university affiliated 
residency. Has private practice experience. Seeks practice opportu- 
nities, association, group or solo. Box 450 AJO. 


PEDIATRIC OPHTHALMOLOGIST: Wanted in Southeast University city. 
Nearby mountains & lakes. Children’s Hospital & new office building. 
Box 451 AJO. 


FOR SALE: Ophthalmology practice with large surgical volume in east 
Texas, very desirable living area. Will stay to introduce. Box 452 
AJO 


OPTICIAN: Calif. Registered Optical Dispenser desires to relocate dis- 
pensary and finishing lab near 2 or more non-dispensing Ophthalmol- 
ogan: Southern Calif. area preferred but not a necessity. Box 453 
AJỌ. 


DADE, BROWARD, PALM BEACH COUNTIES: Available immediately. Fel- 
lowship trained vitreo-retinal surgeon who is interested in general 
ophthalmology. Experienced in fluorescein, laser, ultrasound, RD/ 
VIT. surgery. Seeks part-time arrangement. Box 454 AJO. 


OPHTHALMOLOGIST: 33, married, four children. Finishing residency 
December, 1981. Looking for an exciting association in a dynamic, 
state-of-the-art practice. intermountain west or southwest preferred. 
Box 455 AJO. 


FLUORESCEIN ANGIOGRAM-FREE PROCESSING 
custom angiogram processing and printing 
send film for free trial! 
SATISFACTION GUARANTEED-FAST SERVICE-BEST RATES 
NEW ENGLAND OPHTHALMOLOGIST—we perform angiography 
and ultrasound in your office with our equipment. 

Aiso: lecture slides, diazos, publication prints, cine. 
ANGIOGRAPHICS, BOX 101, NEWTONVILLE, MA 02160 
(617}367-0843 










Like new Synemed Fieldmaster, model 101 $3,750.00 
cites Reconditioned B&L Greens Refractors Plus Cylinders, 
1,800.00 

New Topcon Eye Refractometer, model RM-1B $2,495.00 

AQ Custom Projectors, desk model $1,200.00 

Complete Reconditioned AO Air Puff Tonometers $4,375.00 

Display model Topcon LMP3 Projection Lensometer $1,495.00 

New AO Ophthaimodynamometer for Haag Streit Slit Lamps $399.00 

For more information contact: Belrose Refracting Equipment Company 
3911 W. North Avenue, Chicago, li. 60647, (312) 772-7500 


SEATTLE: Opportunity to sublease fully equi new opthalmology of- 
fice in prime practice location. Available September 1981. Write to: 
Melvin Carlson, M.D., 991 Boren Ave. Suite 1030, Seattle, WA. 
98104. 


OPHTHALMIC PHOTOGRAPHER: Medica! College of Virginia seeks ex- 
pertenced ophthalmic photographer. Duties include angiography. 
color fundus photography, external, slit lamp, and operating room 
photography, and darkroom development. Salary from $12,280- 
$16,770 depending on qualifications. An Equal Opportunity/Affirma- 
tive Action Employer. Send resume to MCV Personnel, Virginia 
Commonwealth University, P.O. Box 67 MCV Station, Richmond, Vir- 
gnia 23298. For turther information contact Dr. Thomas W. Nooney. 

ne: (804) 786-0429 


Ophthalmologist wanted to join two Board 
Certified Ophthalmologists in busy practice 
near Houston excellent opportunity and po- 


tential. Sun belt advantages, great family 
area, position available imnmediately. Call 
713-756-1141 





FOR SALE: The only two optical shops on booming Hilton Head Island 
are for sale as a unit. Profitable and gowing rapidly. John Gettys 
Smith Associates, Box 5478, HHI SC 29938. 


BOARD ELIGIBLE OR BOARD CERTIFIED OPHTHALMOLOGIST WITH 
SUBSPECIALTY TRAINING IN NEURO-OPHTHALMOLOGY (WILL 
CONSIDER OTHER SUB-SPECIALTIES AS WELL} WANTED TO JOIN 
147-physician, multi-specialty group with an adjacent 447-bed hospi- 
tal. New Clinic building recently completed. Gundersen Clinic, Ltd. is 
in a progressive community with expanding university and private 
college. Population 50,000. Cultural and recreational facilities, Beau- 
tiful setting; good schools. Excellent pension program, no investment 
required. Service organization. Write: J. Michael Hartigan, M.D., 
Chairman, Personnel Committee, Gundersen Clinic, Ltd., 1836 South 
Avenue, La Crosse, WI 54601, 


ACUITY 6600 AUTOREFRACTOR: Excellent condition, 3 years old. Under 
service contract, Best offer over $7,000. Call direct (617) 746- 


PACIFIC NORTHWEST POSITION: available for board eligible or certified 

ophthaimologist in a growing three-man, general ophthalmology 

roup. IOL experience preferred. Full staff, near hospital, bene- 

its and excellent outdoor environment. Write David A. Wold, M.D., 

Coeur d'Alene Eye Clinic, 1814 Lincoln Way, Coeur d'Alene, idaho 
83814 or call 208-687-2531. 


FELLOWSHIP: A fellowship position is available in the application of 
Epidemiology and Biostatistics to Ophthalmology and Vision research 
at Tufts-New England Medical Center beginning July 1, 1981. This is 
a two-year program supported by NIH training grant. Send curriculum 
vitae to: Dr. Bernard Schwartz, TUFTS-NEW ENGLAND MEDICAL 
CENTER, 171 Harrison Avenue, Boston, MA 02111. An equal oppor- 
tunity employer, M/F. 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University offers a 
one-year fellowship in ophthaimic pathology starting July 1st, 1982. 
Reply to: Seymour Brownstein, M.D.. Ophthalmic Pathologist, 687 
Pine Avenue West, Montreal, Quebec, CANADA, H3A 1A1. 
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Physioflex™ _ 
Style 10 č 
Anterior č 
Chamber Lens _ 


The Leiske Physioflex™ Style 
10 Anterior Chamber Lens is 
the product of consistent and 
careful research by Surgidev 
Corporation. 


The Physioflex™ Style 10 Lens 
is flexible in contrast to rigid 
Anterior Chamber Lenses. 


This lens, both optic and 
loops, is made of only one 
material, Polymethylmetha- 
crylate “PMMA” The “PMMA” 
loops are inherently round and 





0.5d. increments? 


smooth by virtue of the design 
and method of manufacture. 


The Physioflex™ Style 10 
implant can be utilized for 
both primary and secondary 
implantations with either 
intracapsular or extracapsular 
cataract extractions. 


This implant is available in 
diametral lengths of 10.5mm, 
11.0mm, 11.5mm, 12.0mm, 
12.5mm, 13.0mm and 13.5mm 
over a wide dioptric range, 
“10.0d. through 27.0d. in 





For complete customer : 
service information, ordering, 
or to contact your local 

sales representative, 

please call: 1-800-235-5781, 
Calif: 1-805-965-1085 collect. 


CAUTION: Investigational 
Device limited by Federal Law 
to investigational use. 
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THE COMFORTABLE ARTIFICIAL TEAR. 





Tauei rele ete So ee s 


Pi LL JS ef In a clinical study conducted by a private practitioner 
| on 93 patients, more than 4 out of 5 felt Tears Plus was 
EARS comfortable in the eye} 
j P . FO ; pi seilelae at le MU Gao Ge Ek Tite ck a kc P ag, 
ie For Fi COMFORT IS BUILT INTO THE NEW 
‘eee TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
— without increased viscosity. Combine these ina 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Senes No. 162, 19 


Al ERGAN Pn: arm a ils, Inc. 


Irvine, CA 92 
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~ AVital Element In 
Glaucoma Therapv.. 


Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. lsopto® Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 


15m V v y v Vv y y v y y Yy 
0.25% 0.5% 1% 1.5% 2% 3% 4% 5% 6% 8% 10% 
30 ml A A A A A A 


Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference in cost to 
the patient between pilocarpines. 


A miotic plus timolol maleate... 
the most effective combination. 


This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.” 


References 
1. Data on file at Alcon Laboratories 
2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


Alcon 


; >, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methyiceliulose 0.5% Inactive Bonc Acid, Sodium Chloride (present in 0.25%, 0.5%, and 1% only), Sodium Citrate, 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1 5%, 2%, 3%. 4%, 5%, 6%, 8%, and 10%), Citric Aad, Hydrochloric Acid and/or Sodium Hydroxide (to 
adjust pH in 0.25% and 0.5%), Purified Water CONTRAINDICATIONS When constriction is undesirable such as in acute irtis and in cases of hypersensitivity to any of the 
components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS: Slight ciliary spasm with temporary reduction in visua! acuity and headaches. Contact allergy may 
occur with prolonged use. Sensitivity is infrequently observed. Ret nal detachment has been reported. Lens.opacities may occur with prolonged use. Systemic reactions 
are rare. DOSAGE. 2 drops in the eye(s) 3 to 4 times daily. HOW SUPPLIED: 15ml and 30m! Drop-Tainer® dispensers 


DESCRIPTION. A sterile ophthalmic solution. Each mi contains: Active: Pilocarpine Hydrochloride 0.25%, 0.5%, 1%, 1 5%, 2 





KOVANE 


We'll give you a hint. Kowa can be an electro-retinogré 
mosaic tile. A bolt of silk cloth. Or a analgesic. 


Still puzzled? Here's another tip. Kowa is one of the mi 
sified manufacturing and trading companies in the wọ 
cated to quality and efficiency in all its endeavors. 


If youre still unclear, let us be more explicit. Kowa is pé 
proud of Kowa Optimed—the subsidiary which manufac 
markets precision optical instruments, such as high-r 
zoom lenses, slit-lamp microscopes, vision testers, arë 
cameras. All competitively priced. 


Eighteen years ago, the first hand-held fundus camera 
duced, achieving international acclaim. It was a Kowa 

Kowa is still at the forefront with its state-of-the-art RC-® 
ning achievement in fundus photography, and the first « 
by an ophthalmic photographer. 


Technologically far ahead of the competition, the RC-X* 
angle fundus camera incorporates an TA VEUC E: 
power control unit—to automatically regulate the flasi 
illumination intensity for viewing, and optical path sele 
each camera back. To achieve maximum efficiency and 
the 35mm motor drive back, utilizing a cordless contas 
and horizontal format is interchangeable with the SX-70# 
fluorescent Polaroid, or 6x7 backs. Also, the camera 
available in lateral swing or tilt, and is wheelchair access 


So to answer the question “What is a Kowa?,one sh 
another question: “What more could Kowa possibly be’ 





For more clues on Kowa, write to us at Kowa Optimec 
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DEGEST 2 


red eye relief within 
he Comfort Zone 


hree key variables affect the degree of comfort—or lack of it—a 
vatient enjoys in any ocular formulation: its measure of tonicity, pH, 
and viscosity. 


Jegest 2: formulated for comfort 

o insure soothing patient comfort, Barnes-Hind* formulated an ocular 
jecongestant to fit within the center of this Comfort Zone: Degest 2 

> isotonic (0.85%-— 095% NaCI equivalent); is lightly buffered for 
otimuM stability (0H 61— 6.3); and has a viscosity of 2—7cS. 


ith a lubricating base 
e Barnes-Hind Comfort vehicle actually helps prevent 
orneal drying, while prolonging drug contact time. 


or fast-acting, long-lasting relief 
egest 2 contains naphazoline hydro- 
hloride, the superior, effective 
asoconstrictor. 
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Opportunities 


to escape red, itchy 


an 


(naphazoline HCl 0.1%) 


-BALON* (naphazoline HCl) 


1% Liquifilm” sterile ophthalmic solution 
INTRAINDICATIONS: Hypersensitivity to a 
ponent of this medication; narrow-angle 
maucoma; infants and children. WARNINGS: 
severe hypertensive crisis may ensue in 
“tients under MAO inhibitor medication from 
e of a sympathomimetic drug. CNS depression 
Mading to coma and marked reduction in body 
perature may occur in children, especially 
ants. PRECAUTIONS: Use only with caution 
the presence of hypertension, cardiac irregu- 
Mritics, hyperglycemia (diabetes), hyperthy- 
idism, and when other medications are being 
wed. ADVERSE REACTIONS: Pupillary dilation 
“ah increase in intraocular pressure, systemic 
ects dueto absorption (hypertension, cardiac 
egularities, hyperglycemia). Drowsiness may 
experienced in some patients. Coma may 

acur in young children. 
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ortunities for relief. 


on and Albalon-A 


(naphazoline HC! 0.05%, antazoline phosphate 0.5%) 


DOSAGE AND ADMINISTRATION: One to two 
drops every three to four hours. 


ALBALON-A™ 
(naphazoline HC! 0.05%, antazoline phosphate 0.5% ) 
Liquifilm” sterile ophthalmic solution 


INDICATIONS: Based on a review of a related 
combination of drugs by the National 
Academy of Sciences — National Research 
Council and/or other information, FDA 
has classified the indications as follows: 
“Possibly” effective: For relief of ocular irri- 
tation and/or congestion or for the treat- 
ment of allergic, inflammatory, or infectious 
ocular conditions. Final classification of 
the lessthan-effective indication requires 
further investigation. 


RGAN Pharmaceuticals, Inc., Irvine, California 92714 


- 


CONTRAINDICATIONS: Hypersensitivity to one 
or more of the components of this preparation. 
WARNING; Do not use in presence of narrow- 
angle glaucoma. PRECAUTIONS: This prepara- 
tion should be used only with caution in the 
presence of hypertension, cardiac irregularities 
or hyperglycemia (diabetes). To prevent contam- 
inating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 
area with the dropper tip of the bottle. Keep 
bottle tightly closed when not in use. Protect 
from light. ADVERSE REACTIONS: The following 
adverse reactions may occur: Pupillary dila- 
tion, increase in intraocular pressure, systemic 
effects due to absorption (ie., bypertension, 
cardiac irregularities, bypergiycemia ). DOSAGE: 
One or two drops instilled in each eye every 
3 or 4 hours or less frequently, as required to 
relieve symptoms. 





recent clinical study shows that SAUFLON PW 
(lidofilcon B) is successful where other aphakic 
lenses fail. When you think about it, there are many 
good reasons to use SAUFLON PW first. 
SAUFLON PW has the highest water content (79%) 
and the highest reported success rate 
— 84%? 
SAUFLON PW has 40% more oxy- 
gen permeability than other avail- 
able lens materials? 
SAUFLON PW is strong and durable. = 
Lens life of approximately one year 
results from the methymethacrylate 
(MMA) monomer. 
Sauflon’s predictable performance and stability result in 
easy, comfortable fits. A single diameter and three base 
curves comprise the full range of necessary parameters. 
For more details, technical literature, or the name of 
your nearest Sauflon distributor, call 1-800-854-6930 
(1-800-432-7489 in CA). 





1Clinical Data on file, Heyer-Schulte Medical Optics Center 

*Cavanaugh, H.D., Bodner, B.1., Wilson, L.A. “Extended Wear Hydrogel Lenses, Long-Term 
Effectiveness and Costs)’ Ophthalmology, 1980, 87:9 — 871. 

*Fatt, I. and Morris, J., “A Survey of Gas-Permeable Contact Lenses! The Optician, 
November 1977. 
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Books you'll want to use! 






600 S. WASHINGTON SQUARE 
PHILADELPHIA, PA. 19106 


‘Sparta Instrument Corporation 
\ 26602 Corporate Avenue, 
hie Hayward, California 94545 


i Please send me your new RK brochure 
\. with price list. 
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W instruments 
S\ A new brochure, describing our complete 
ae A line of RK instruments is now available. 


Contact your local Sparta 
representative, listed 
below, or mail coupon 
directly to Sparta. 


Keratotomy 


NY, NJ: Aztec Medical Inc., 201-647-1600; CT: Meade & Assoc., 203-421-3552; PA, DE, DC, 
MD: Surgimed Co., 215-968-3186; OH: Marlow Medical Co., 216-946-2453; IL, MO, IN. 
Southern MI: Brimed Assoc., 312-754-2989; Northern MI: Pat Kelley Assoc., 616-386-7195; 


we egy 
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AL, GA, SC, NC: Adler Surgical Assoc., 404-872-6080; FL: /nstrument Assoc., 305-830-8616; 
TX, LA, MS, AR, OK: The Armamentarium Co., 713-537-6333; NM, AZ: Dunkley & Assoc., 
Inc., 602-941-5666; Southern CA, Southern NV: Associates & Polito, 213-984-1830; North- 
ern CA, Northern NV, WA: Herzog Surgical Inc., 916-334-1288; OR: Herzog Surgical Inc., 
503-297-9333. 


SPARTA INSTRUMENT CORPORATION 


26602 CORPORATE AVENUE, HAYWARD, CALIFORNIA 94545 / 415-887-7717 
TOLL FREE 800-227-0674 OR 0675 


NATURAL “J” 
Biconvex Posterior Chamber 
Lens... Only from Coburn 


To order or for additional 
information. call toll free 
(800) 237-5906 

In Florida call collect 
(813) 443-2606 

Telex 80-3860 

Cobum Professional 


1375 S Fort Harrison 
Clearwater. FL 33516 





Caution: Investigational Device: Limited by Federal (USA) law to Investigational use only 





THE LEADERS 

IN OPHTHALMIC 
CRYOSURGERY 
GIVE YOU A CHOICE. 


WE’VE ADDED SOME NEW FEATURES TO BOTH UNITS: 


ACU22-GC Non-Electric 

è Total Gas (N2O) Collection System. 

® Purge Button for unit preparation. 

® New, updated positive action foot switch. 


è New, accurate cryometer on the console. 


ACU11-GC 


è New, revised unit with total Gas (N2O) Collection 
System. 


è A new, gas-operated, permanently mounted foot 
switch. 


è Safety-Fault Light which alerts you to low pressure, 
blocked cryo probe, leaking probe or a gas leak. 


@ A new regulator on the console means you no 
longer have to regulate at the tank. 


@ System-Vent Bleed Button allows venting of system 
after use. 


ACU22-GC Non-Electric 


ACU11-GC 












„with the future in sight 
Name 








Hospital 





City/State/Zip 





D Please have a representative call 

O Please send information on the Keeler/Amoils Cryosurgical Units 

O Please send the new Keeler Instruments Catalog and price list 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 

Call toll free 800-523-5620 (In PA call 215-353-4350) All products serviced In Broomall, 


INTERNATIONAL SALES & MARKETING 


Clewer Hill Road. Windsor Berks SL44AA England Tel:07535 57177 Telex 847565 


The Eye of Horus 


The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTI( 


known as trifluorothymidine, Fs TdR,Fs3T), an antiviral drug tor topical 


is the brand name for trifluridine (also 


treatment of epithelial keratitis caused by Herpes simplex virus. The 


chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxvundine 


VIROPTI¢ 


aqueous solution with acetic acid and sodium acetate (buffers). sodium 


sterile opththalmic solution contains 1% trifluridine in an 


chloride, and thimerosal 0.001 


CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 


nucleoside with in vitro and in vivo activity against Herpes simplex virus 


(added as a preser Valive) 


) 


types | and 2 and vacciniavirus. Some strains of Adenovirus are also 


inhibited in vitro 


Intraocular penetrauon of trifluridine occurs after topical instillation of 
VIROPTIC into human eves. Decreased corneal int grity or stromal o1 
uveal inflammation may enhance the penetrauon of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of triflunidine 
tro, 3-carboxy-2' -deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye 

INDICATIONS AND USAGE: VIROPTIC brand Trifluridine ¢ phthal- 
mic Soluuon, 1% is indicated for the treatment of primary keratocon- 
junctivius and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
kerauus that has not responded clinically to the t ypical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 


occurred. In a smalter number of paulents found to be resistant to topical 


vidarabine, VIROPTI 


lhe clinical efficacy of VIROPTIC in the treatment of stromal ket LULIS 


was also ettecuve 


and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
VIROPTIC is not effective 


clinical trials 


kerauus by well-controlled clinical trials 





against bacterial, fungal or chlamydial infections of the cornea or nonvira] 
trophic lesions 

During controlled multicenter clinical trials, 92 of 97 (95% ) pauents (78 of 
8! with dendritc and 14 of 16 with geographi ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 


(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 


responded to idoxuridine therapy Che méan time to corneal re 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
therapies. In other clinical studies, VIROPTI( 


was evaluated in the treatment of Herpes simplex virus keratitis m patients 


days) was similar for bot 


who were unresponsive or intolerant to the topical administration of 
VIROPTI(¢ was effective in 138 of 150 (999) 


pauents (109 of 114 with dendritic and 29 of 6 with geographic ulcers) as 


idoxuridine or vidarabine 


evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelializauion was 6 days for patients with dendritic ulcers and 12 days 
for pauents w 
CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 
Solution, 1‘ 
reactions or chemical intolerance to trifluridine 
WARNINGS: The recommended dosage 
uon should not be excee 
PRECAUTIONS: 

VIROPTIC bi 


be prescribed only for patients who have a clinical diagnosis of herpetic 


th geographic ulcers 
is contraindicated for patients who develop hypersensitivity 


and frequency of administra- 


ed isee Dosage and Administration) 


] 


General nd Irifluridine ( yphthalmic Solution, 1% should 


keratitis 


VIROPTIC may cause mild local irritation of the conjuncuva and 


cornea when insulled but these effects are usually transient 
Although documented in vit viral resistance to trifluridine has not 
ollowing multiple exposure to VIROPTI( 


ity exists of viral resistance development 


been reported the possibil- 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 





IROPTIC | 


iflundine 
OPHTHALMIC. SOLUTION, 1% 


STERILE 


95% of Patients Responded” 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 


e Less frequent applications 

e No middle of the night dosage 

e None of the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 





0 days Sdays after VIROPTIC therapy 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


P UU EEE 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potenual risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (< 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


bea’ The First Antiviral Product From Burroughs Wellcome Co. 


Wellcome Research Triangle Park North Carolina 27709 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8°C (36° to 46° F). 
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Three internationally-recognized 
ophthalmologists lead an important 
question-and-answer discussion on 
extended-wear contact lenses. 





Jack Hartstein, M.D. LoulsA. Wlison, M.D. Harold A. Stein, M.D. 
will discuss the concept will discuss the perform- will discuss consid- 

of extended-wear ance of available ex- erations involved in 

Dr. Hartstein has partici- +tended-wear products. extended-wear practice 
patedin numerousex- Dr Wilson's extensive management. Dr. Stein 
tended-wear clinical background includes has had a great deal of 
evaluations since studies numerous contact lens practical experience 
began in 1976. Dr. Hart- clinical studiesandcon- with extended-wear in 
Stein is Assistant Profes- tinuousinvolvementin Canada, where the 


sor of Clinical Ophthal- § extended-wear since lenses were introduced 
mology at Washington 1976. Dr Wilson isa Pro- in the mid 1970's. Dr 
University School of fessor of Ophthalmology Stein is Chiefof the De- 
Medicine and Chairman and Director of the partment of Ophthal- 

of the Department of Contact Lens Clinic at mology at Scarborough 
Ophthalmology, Missouri Emory University General Hospital and is 
Baptist Hospital School of Medicine. Assistant Professor of 


Ophthalmology at the 
University of Toronto 


Roundtable 81 Program: 
@ Individual lectures by W Open question-and- @ Reception, providing 
each panelist answer session an opportunity for 


informal discussion. 


Roundtable 81 In three cities: 


Chicago; May 29, Denver; June 19, Seattle; July 24, 
Downtown Marriott, Stouffer's DenverInn, Red Lion Inn, 
1:00-5:00 p.m 11:00-4:00 p.m. 11:00-4:00 p.m. 


Call toll-free, 800-227-8170, for your reservations 
In California call toll-free 800-982-5832 

or write Extended Wear Roundtable 81, Cooper Vision, Inc, Optics Division, 
2801 Orchard Parkway, San Jose, CA 95134 





Provided as a professional service by: 


CoperVision Inc. 


OPTICS DIVISION 


. 
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The Humphrey Overrefraction System can eliminate for aphakes and all patients with large corrections. 
refraction problems and help you run your office more Variable light intensity means easier refractions with 
efficiently and profitably. cataract and low vision patients. Your technician will also 


quickly detect suppressors and amblyopes. And our 
unique astigmatism test ends the confusion of 


With the Overrefraction System, your technician can finda “Which is better, 1 or 2?’ . ri 

subjective, endpoint prescription. It will be faster than your _ The Overrefraction System is superior for difficult 

current method since a phoropter is not required. It will patients and ideal for all patients. 

be accurate because Humphrey's advanced technology 

eliminates common sources of error. And it will be easy 

because we will train your technician to do a competent If your 1980 taxable income was $50,000, the Over- 

job. refraction System should give you a net positive cash 
flow of over $3,500 in the first year. By the second year 
your refraction efficiencies should more than offset the 
costs. Humphrey can evaluate your practice with a 


rsonal computer analysis to determine the profitabili 
With overrefraction, the patient need not remove his kipact of the AE System. p Y 


glasses. This means more accuracy and less confusion Just send in the attached reply card or call us toll 


k free at 800/227-1508 (In California: 415/895-9110). End 
i your refraction problems now! 


LEATRNE 
HHUMPHREY EPE 
ORA 


INSTRUMENTS INCORPORATED J 






a 






— TH 
IIIITITI " 
-= pere T 


=- 


The Humphrey Overrefraction System is not for every- you are probably ready for the Humphrey Overrefrac- 
one. But, if you're one of the select group who has the tion System. If you qualify for our free trial program 
right kind of practice, this remarkable system can we will prove to you that 
easily bring you an additional $30,000/year in income e Your technician can perform fast, accurate, subjec- 
or an extra half-day off/week. tive refractions. 

We have placed over 1000 Vision Analyzer è Your difficult patients (even aphakes and low vision) 
Overrefraction Systems around the world and we've will be easier to refract 
discovered which kinds of practices can benefit the è Your backlog will be reduced by increasing patient 
most throughput 

If your practice has the capacity for innovation, è Your net income potential will increase substantially. 
growth, additional throughput, and increased efficiency,  @ The Overrefraction System will not cost you a cent! 
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Your Best Consultants... 


Ophthalmologic advances from the leaders in your field. 


NEW! 
SYMPOSIUM ON GLAUCOMA 








By The New Orleans Academy of Ophthalmology; with 9 

contributors. 

Based on the proceedings of the 1980 New Orleans Academy of 

Ophthalmology Symposium, you'll find the information you 

need to detect and treat glaucoma. Discussions cover such 

topics as the optic disc, visual field loss, laser therapy, and shell 
tamponade. Other highlights include: 

è diagnosis and management of various types of glaucoma: 
chronic open angle, developmental, primary angle-closure, 
and neovascular 

® drug treatment of glaucoma including timolol 

@ informative roundtable discussions 

Contributors discuss such topics as: management of the glau- 

coma suspect, glaucoma controversies, glaucoma problems in 

youth, soft glaucoma, and new challenges in therapy of angle- 
closure glaucoma. 





NEW! 


1981. 544 pages, 246 illustrations. (3667-1) Price, $57.95. 





PRACTICAL TECHNIQUES IN OPHTHALMIC PLASTIC 


SURGERY 





By Byron C. Smith, M.D. and Frank A. Nesi, 
M.D. 


Stressing artistic as well as surgical consider- 

ations, this new atlas presents a broad range 

of general principles and techniques in oph- 

thalmic plastic surgery. Features: 

è initial chapters cover patient evaluation 
and anatomical correlation 


Save time! Save money! 


CALL TOLL-FREE 
800-345-8501 


(In Pennsylvania, please call 1-800-662-5180) 


Operator 15 will take your order 24 hours a day, 


7 days a week. 


@ the chapter on surgical principles in- 
cludes suturing techniques, use of flaps, 
and Z-plasty 

@ illustrations are tone drawings by Vir- 
ginia Cantarella, a noted ophthalmic 
illustrator 

August, 1981. Approx. 208 pages, 308 illus- 

trations. (4662-6) About $42.50. 


MOSBY 


TIMES MIRROR 


1806 75 1981 


A TRADITION OF PUGLISHING EXCELLENCE 


THE C V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS, MISSOURI 63141 





AMS526-037-15 


Prices subject to change. 


Look to CILCO 
for the Optiflex 
anterior chamber lens. | 


The Optiflex™ Anterior 
Chamber Lens 

Examine the Optiflex™ 
lens, a flexible anterior 
chamber lens with loops 
and optic lathe cut in a 
single piece from Perspex® 

CQ. The purpose of this 

design is to provide 
loops which flex 
laterally without 
thrusting the 
lens optic 
forward. 
The small pho- 
tograph at left 
shows how the 
loops are an integral 
part of the lens body, 
producing a lens without 
drill holes or welds. 

Like all CILCO intraocu- 
lar lenses, the Optiflex lens 
is lathe cut by proprietary 
methods, resulting in a 
physically stable, chemi- 
cally inert lens. 

Smoothness on edges 
and optical surfaces is 
achieved by proprietary 
polishing technology. 
CILCO’s quality-conscious 
approach to lens manufac- 
ture also includes stringent 
control of optical power, 
resolution and physical 
dimensions. 

For intraocular lenses, 
look to CILCO, your single 
source for the single-piece 
Optiflex anterior chamber 
lens. Please turn the page 
for additional lens styles. 












| 


Sa Sa 











CLO 


| prescribing informati 





Look to CILCO’ 
for anterior chamber lenses. 


The Standard and 
Micro Series 

The CILCO anterior chamber 
lenses are available in two 
series. The standard lens (Style 
AC — 6mm wide) is shown at 
upper right. The micro lens for 
small incisions (Style AM — 
5mm wide) is shown at lower 
right. 

Both series are lathe cut 
from Perspex® CQ and feature 
a tapered radial haptic, exag- 
gerated crotch and short 
footplate-high vault design. 

The Perspex CQ material 
and CILCO'’s proprietary lath- 
ing methods result in physi- 
cally stable, chemically inert 
anterior chamber lenses. 

As shown below, smooth- 
ness on all edges and optical 
surfaces is achieved by 
CILCO'’s proprietary polishing 
technology. 


i 


CILCO's quality-conscious 
approach to lens manufacture 
also includes stringent control 
of optical power, resolution 
and physical dimensions. 

Clinical data on CILCO in- 
traocular lenses are available 
to physicians on request. 

For multiple approaches to 
anterior chamber lenses, look 
to CILCO. 


Uuo 


U.S.A.: CILCO, Inc., 1616 13th Avenue 
Huntington, West Virginia 25701 
Toll Free: 800/624-3418 + Collect: 
304/697-4422 « TLX: 886 453 
Canada: CILCO Canada, Simcoe Building 
Suite 206, 345 Kingston Road 
Pickering, Ontario LIV IAI 
Telephone: 416/286-1416 
England: CILCO, Inc., “Tongaart,” Whistiey 
Green, Hurst, Berkshire RGIOOES 
ewe Twyford (0734) 341498 + TLX: 
858 715 


France: CILCO SARL, 99 rue Georges 
Clemenceau, Cannes 06400 
Telephone: 704 22 13 * TLX: 470 900 


CAUTION: INVESTIGATIONAL DEVICE LIMITEDS@Y FEDER 
LAW TO INVESTIGATIONAL USE. See package inse 
prescribing information. 





Fibra Sonics introduces 
surgical instruments 
that maintain the delicate balance 
between cost and quality: RICA. 


Quality surgical instruments require precision 
design and manufacturing. At Fibra Sonics we have 
combined that precision with efficiency. Qur 
instruments are forged from the finest stainless 
steel to delicate tolerances of balance, handling 
and control. RICA instruments will meet your most 
demanding requirements. ..including your 
01010051 


OPHTHALMIC 


Send for your complete R| I|C|A catalog. 


Fibra Sonics Inc, 5312 N Elston, Chicago, IL 60630 aa 
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For the best 






the best 
Slit Lamp... 











When it comes to providing the best possible 
patient care, the real thing is needed, the 
best possible Slit Lamp... the SL-900® by 
Haag-Streit. To experience optical resolution 
as it really should be... to observe details 
with the truly finest slit system... and to arri- 
ve at an unquestionably assured diagnosis, 
rely on the original. The finest skills can only 
be excercised with the finest instruments. 
Such instruments cost more because they do 
more. Over 10,000 U.S. Haag-Streit SL-900® 
users know what this means. If you don’t, 
move up now to the original. Contact us for 
full details on the SL-900® and a free copy of 
Haag-Streit’s book, «On Slit Lamp Microsco- 
py», or get in touch with your local Haag- 
Streit distributor. 


possible results.. 
possib 


the SL-900° 












Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 
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Haag-Streit Service 


...you owe it to your instruments. 


Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. It is staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From June through August 1981 we will 
be making service calls in Northern 
California. If you would like a service 
call, please reply by June 10, 1981. 


lf you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
Original Slit Lamp 900 and repair capabilities of Haag Streit 
Service are available to you.. 








Simply fill in the coupon and send it in, 
or give us a phone call and have your 
If you own an original Haag-Streit pro- serial numbers handy. 
duct, you are assured that the highest 
quality, is built into it. The same is true (If you don’t own Haag-Streit instru- 
for the service we provide. ments, isn’t it time you did?) 


pa Mmm m n D es n n E 






Which Haag-Streit 


Comments as to functioning of instruments : 
instruments would 


you like to have 1_Slit Lamp Goldmann No No. 900 m i 
serviced? 2 Applanation Tonometer No.870 J No. 900 = i 


3 JavalOphthaimometer _ No 





HAAG STREIT S=" ic: 


6, Industrial Park 
Waldwick, N.J. 07463 U.S.A. 
STREET GY i (201) 445-1110 


| 


Other Haag-Streit Instruments _ 
Indicate best time for servicing; in so far as possible, we will comply MOTU WETH FR SAT 


NAME f A 


i 4 Goldmann Perimeter No 





6mm optic 
5.0 PROLENE* 
polypropylene loops 


The IOLAB Model 103 is 
available in both clear and 
blue loops. 


*Trademark of ETHICON, Inc 


MODEL 103J 

6mm optic with plano-convex 
design. 13mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 
Loops parallel to the plano surface. 
MODEL 103B 

Model 103J with blue loops. 
MODEL 103M 

6mm optic with plano-convex 
design. 13mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 
Loops are angled at 10° toward the 
convex side. 

MODEL 103N 

Model 103M with blue loops. 
MODEL 103L 

6mm optic with plano-convex 
design. 13.5mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 
Loops are angled 10° toward the 
convex side. 

MODEL 103Q 

Model 103L with blue loops. 


TYP 


Vay | 


MODEL 


105 s/w 
SINSKEY 


CAUTION: Investigational 
device. Limited by Federal 
law to investigational use. 
The safety and efficacy of 
intraocular lenses is not 
yet established. 


E E IOLAB Corporation, 
= į 861 South Village Oaks Drive 
= | Covina, California 91724 
Telephone: 213/915-7681 
TOLL FREE: 800/423-3939 
IN CALIFORNIA: 
800/362-7006 
In Canada: 800/268-2183 
British Columbia: 
CORPORATION 112-800/268-2183 


£ IOLAB Corporation 1981 


10° 


TYP 


MODEL 103M 
MODEL 103N 


MODEL 103J 
MODEL 103B 


MODEL 103L 
MODEL 103Q 
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BWills Eye Hospital 


Invites You to Attend 


An Introductory Course on 
Computers in Ophthalmology 


on 


Saturday, June 13, 1981 


To Be Held at 


Wills Eye Hospital, Main Auditorium 
Oth and Walnut Streets, Philadelphia, PA 


Featured Speaker 
ARAN SAFIR, M.D. 
Louisiana State University Eye Center 
New Orleans, Louisiana 


Faculty to Include 
Larry A. Donoso, M.D., Ph.D. 
Program Director 
Paul L. Carmichael, M.D. 
Jay L. Federman, M.D. 
Larry E. Magargal, M.D. 
George E. Sanborn, M.D. 
Kurt Simons, Ph.D. 


This course is designed for the clinical ophthalmologist and is divided into 
“hands-on” laboratory sessions, lectures and discussion periods with access to 
manufacturers of both large and small computer systems. The course is designed 
to aid the participant in choosing the appropriate computer system for their 


needs. No prior computer knowledge is required for this course. 


An AMA-CME 7 Hour (Category I) Accredited Course 


Who Should Attend? Registration Fee 
Ophthalmologists $100.00 Practicing Ophthalmologists 
Office Managers 50.00 Residents, Fellows & Allied 
Office Personnel Health Personnel (with letter 


from program chairman) 


Registration and Information 


Ms. Lucia M. Manes 
Department of Continuing Medical Education 
Wills Eye Hospital 
Oth and Walnut Streets, Philadelphia, Pennsylvania 19107 
(215) 928-3258 


Photographs courtesy University of lowa Department of Ophthalmology 
Thomas A. Weingeist, M.D. & Paul R. Montague, Senior Ophthalmic Photographer 


40° 2.5x 20° 5.0x 


x% > 


Zooming allows continuous magnification and better image quality than conventional extenders. 


The world’s only 


60° Wide Angle 
Zoom Fundus 
ETIE 


The Canon CF-60Z Fluorescein Fundus Camera. 

See the future of ophthalmology in our advanced 
technology fundus camera. Its full 60° wide angle covers 
an enlarged image field, while providing exceptional 
picture clarity for more accurate diagnosis. 

The CF-60Z is made with the same care and crafts- 
manship that has earned Canon an enviable reputation 
for quality. We invite you to see a demonstration of its 
many outstanding features. 

e Exclusive Canon design produces photographs of 
high resolution and excellent light uniformity 

Wide 60° horizontal and 45° vertical angles for 

detailed peripheral photographs 

Zoom magnification from 1.7x to 5.0x using 35mm film 

Precise, split-lines focusing 

Special device simphfies accurate setting of working 

distance 

U.L. medical approval 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 


NEW YORK—One Canon Plaza, Lake Success, 
NY 11042 516/488-6700 
LOS ANGELES— 123 Paularino Ave., East 
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THE EVANS ARM REST & INSTRUMENT PLATFORM 


AFFORDS MAXIMUM DEXTERITY (2) 
By use of tilting and elevating mech- 
anisms, the surgeon can place his arm 


in a position of maximum comfort. 


HELPS DISPOSE OF IRRIGATING 
FLUIDS 
Irrigating fluids so tut ©) 
may be suctioned s 
away by fashion- /[' 4 
ing a pocket in 
the plastic 3-M 
drape between 
the platform and 
the side of the head. 


SAFE © 


The double locking features, 
prevent slippage. Used in \ 

over 2500 operations, during a 
a 6 year period, by Dr. Evans 
and associates at the Valparaiso 
Eye Clinic without a mishap. © 


DURABLE (F) 


ARM REST FOR YOUR 
SURGICAL ASSISTANT 
The surgical assistant can accurately 
assist by resting the arm on the side of 
the platform. 






















EFFICIENT 


The platform's instrument holding 
capability can shorten operating 
time by decreasing your and your 
assistant’s instrument handling time. 
Note: instruments will not slide with 
the use of “Boundary” instrument pad. 


(A) STERILIZEABLE AIR OR 

." OXYGEN DELIVERY TUBE 
O This holds the drape off 

Z the patient's face offering 

© maximum comfort. 





® ALLOWS EASY 
wN.. PREPARATION 
AND 

DRAPING 


Extensive use of stainless steel for wear 
parts, and aluminum where possible to 
reduce weight, have enabled us to give 
you a durable and portable unit. We 
feel that you should receive a lifetime of 





© 


ADAPTABLE 
Fits any standard operating room table 
and can be used with any available head 


service from our arm rest. 





A new “assistant” for your “OR” team 





rest. Each platform is removable. 


If you would like additional information, please circle 
the best day and time for our representative to make an 
appointment with you and mail. 


MON TUE WED THU FRI SAT 
MORNING AFTERNOON EVENING 

WHEN EVER! 
OR 

WHAT EVER! 

Name 

Street 

City Phone 


Lewanne Industries, Inc., Phone 219-462-9831 
3907 Farmdale Dr., Valparaiso, IN 46383 


VISUALIZING T OW-TODAY! 





Visidyne 





OUND INSTR 


THE MOST COMPREHENSIVE ULTRAS U 
LOGICAL DIAGNOSIS 


AVAILABLE FOR OPHTHALMO 
ALL MODES AVAILABLE 


A SCAN: Standardized A scan with S curve amplification, 
Log 25 db and Log 40 db. 
B SCAN: High resolution, true gray scale. 
D SCAN: Isometric/ Topographical. 
CV SCAN: Control vector. 
X SCAN: Biometry, including direct readout of axial eye length. 


IMAGE FREEZE IN ALL MODES: 


Insures the permanent Poloroid® record you really want. 
Eliminates expensive trial and error exposures. 


MINIATURIZED CONTACT B PROBE: 


With incorporated water path: motionless. quiet, rugged. 


MICROPROCESSOR CONTROLLED: 


Fully digitized system. 





£ Mond 
Visidyne | oe 
biophysic mé 105.2, 
P. O. Box 73149 10 rue des Barres 
Houston, Texas 77090 U.S.A. 


75004 Paris. France 
Telephone (713) 931-8054 Telephone 271.35.00 


Val Idi AI IB) Ute MIU Ul d hed 
The Versatile Topcon 
TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
— 45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame 
per second power supplies; 
standard or tilt models. 


A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 





Intermedics Posterior 
Chamber Lenses... 


After extracapsular cataract 
extraction 


Caution: Investigational Device Limited by United States Law to Investigational Use 





INTERMEDICS 
INTRAOCULAR LENSES 


- Available in 12 styles and sizes 
- Both capsular or ciliary sulcus 


fixated styles 


- 25 different powers available 
- Polypropylene loops 
- Optics of ‘Perspex CQ’* (polymethyl- 


methacrylate) 


NEW MODIFIED 


J-LOOP MODELS 037 and 037D 


- Gently curved loops 
- 0° or 10° loop angles 
- 6.0 mm plano-convex 


optic 


- No suturing required 
- Highly visible blue 


polypropylene loops 


Mm Four fenestrations 


NEW TRIPOD (SUTURELESS) 
MODELS 025 AND 025L 


( 


- Three-point 


fixation 


- No suturing required 
- Two-sizes (6.0 mm R 


and 6.5 mm R) 


-5.0 mm plano-convex 


optic 


- One piece ‘Perspex 


J-LOOP MODELS 19C, K, B, J, E, & F 


/ 


- Four standard lengths 


(13.0 mm) 


- One shorter length 


(12.0 mm) for capsu- 
lar bag fixation 


- One longer length 


(14.0 mm) for larger eyes 


- 6.0 mm plano-convex 


optic 


- 0° and 10° loop angles 
- Clear or highly visible 


blue polypropylene loops 


SIMCOE MODELS 034B AND 034D 


Gentlemen: 


- 6.0 mm plano-convex 


optic 


- Double-radius 


loops for physiologic 
compatibility 


- One length (13.5 mm) 


for ciliary sulcus fixation 


- One length (11.5 mm) 


for capsular bag fixation 


- Highly visible blue 


polypropylene loops 


Please send additional information on 
Intermedics Intraocular Inc.'s Posterior 


Chamber Lenses. 


Mame Ee ae ee Ek eS LS eee 


Address__ z2r. a Me RB eO 


CQ’ ` (polymethyl- 

: methacrylate) City State_____ Zip Code 
vA j Phone 

Intermedics Intraocular Inc. 

169 North Halstead Street 
Pasadena, CA. 91107 

(800) 423-4866 CA: (800) 362-7050 


Perspex CQ — trademark of 1.C.1. Ltd. 


D ù Intermedics 


Intraocular Inc. 











J Semi-Annual Cadaber Courses 
. ae of the 
nr ar Nem York Medical College 

ot ae Westchester County Medical Center 








OCULOPLASTIC SURGICAL DISSECTION COURSE—November 11-14, 1981 
(40 HRS: CME & CAT |} 


FACULTY: SUBJECTS. 

M. Albom. M.D. J Hagedoorn, PhD Co smetie Blepharoplas ty, Bedarona traning 
H. Coburn, M.D. S. Hecht, M.D. Sor gery, Lg Reconstruction. Lac al Surgery. Or- 
N. Cousins, Esq. L. Herman, Ph.D. bital Reconstruction, Entrop on, Ectropion. Orbital 
M. Dunn, M.D. è EE hes Fractures. Orbital Tumors and Chemosurgery 

H. Gould, M.D. . Pastorek, M.D, 

M. Guibor, C.O. E. Wiggs. M.D. SPECIAL FEATURES; — 

P Guibor MD. D. Wolfley. M.D. * Live Surgical Demonstration Video 





. Video Tape Surgery and Cadaver Dissections 
. Firm and Lectures 
* PARTICIPANT'S CADAVER FOR PRACTICAL 


and others. 
Clip coupon and mail with registration fee to: 


Ms. Paula Tamkin. Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue + Course Outlines, Manuscripts. Materials 
New York. N.Y. 10021 (212) 734-1010 . Sutures &-Neadies 
* Scheduled Transporation Motel to Medical Center 
5 mun.) 
November 11-14, 1981 * Banquet & Daily Luncheons included 


OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


NITE Si etry le ee tome aerate Mm, he ods Paley Bonn ps cot 


1982-83 
OCULOPLASTIC 
SURGERY 
FELLOWSHIPS 


2 | eae ce = E | ae 


ae afty: On ENT. _—Piastic— = Dem 
forcle one} 
Make check payable The Oculeplastic Foundation. inc 
OCULOPL ASTIC COURSE 








ESTELLE TURER oe TE FOUNDATION 
THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 

ANNOUNCE 
PRACTICAL PHOTOCOAGULATION 
WORKSHOP 
Friday, July 17, 1981 





ED ESTELLE DOHENY EYE FOUNDATION 


OBJECTIVES: 
1. To review the principles and techniques of 3. To familiarize the participants with the different available 
photocoagulation, xenon arc and argon systems. 
2. To review indications, contraindications and complications 4. To provide actual first-hand practice in photocoagulation 
of photocoagulation. techniques. 
COURSE COORDINATOR: Richarc R. Ober, M.D. 
Assistant Professor of Ophthalmology 
USC-—-School of Medicine, Los Angeles, California 
DIDACTIC SESSIONS: LABORATORY SESSIONS: 
Biophysics of Photocoagulation Practice Photocoagulation on Animal Eyes with Individual Instruction 
Histopathology of Photocoagulation Using Both Xenon arc and Argon Systerns 


Principles Techniques of Photocoagulation 


Registration Fee: $125.00 
Flourescein Angiography as Related to Photocoagu- 2 : 


Advance Registration due to limited enrollment of 20 physicians. 


lation 
Make check aple to and mail to: 
Diseases Treated by Photocoagulation ane ten PAYAN a ae, MANAG 
Comptications of Photocoagulation DOHENY EYE FOUNDATION—-~PHOTOCOAGULATION 
Clinical Results of Treatment 1355 San Pablo Street 
Future for Lasers Los Angeles, California 90033 


Attention: Nancy Cali 
information: Nancy Call {213} 224-7752 


HOUSE OF VISION INSTRU 





Baylor Visual Fields Programmer 


This New Accessory features... 






aan quas Al aaaea aana a pnw ar ere AAAA eee OT aa aaa a HAAA AAAA A AAA N re aaan i inn Murenna et a u ninaa: 


Permits better utilization at your staff's stime. Pea yand 
technicians’ costly time is no longer required on routine tests. 











PRE-PROGRAMMED Optimizes patient flow by providing efficient patient screen- 
TESTS — BASIC, ing. 

O AE EAT NDE a e e E TAE a a 
COMPUTER ASSISTED Assures standardized, repeatable examinations year after 
STATIC AND KINETIC year and patient after patient independent of the operator. 

"i a Na eg ee nt ca 
ELECTRONICALLY Easy one hand operation. Provides reproducable silent, 

GUIDED CURSOR | automatic presentation of stimuli to the patient. 

PRE-PRINTED Easy to understand and complete to provide a reliable 


RECORD PAPER medical record. Data applies directly to full field develop- 


| ment. 
EA E TEET, (sk en ae 
LOW COST ACCESSORY | Attaches to already existing and accepted instruments. Less 


capital required to become up-to-date. 





1980 University | Lanie | Lisle, Illinois € 60532 / Í Phone e (312) 960-! 5880 


H HOUSE OF VISION INSTRUMENT CO. 
SALES & SERVICE CENTERS 


ANNAPOLIS-BALTIMORE (301) 987-4820 DES MOINES (515) 967-5611 OKLAHOMA CITY (405) 324-07" 
ATLANTA (404) 482-9511 DETROIT (313) 525-6446 ORLANDO (305) 862-1864 
BOSTON (617) 961-2020 HOUSTON (713) 820-5272 PITTSBURGH (412) 281-6615 
CHICAGO (312) 960-5880 LOS ANGELES (213) 749-5188 PORTLAND (503) 761-1241 
CINCINNATI (513) 381-0320 MILWAUKEE (414) 276-0476 SAN FRANCISCO (415) 924-62. 
CLEVELAND (216) 442-4999 MINNEAPOLIS (612) 335-6818 ST. LOUIS (314) 231-6395 
DALLAS (214) 231-7344 NEW YORK (201) 779-8787 


C] Please send me a Brochure and Free Information. 
d Have a representative call to arrange a demonstration. 
L] My present perimeter is: 


Make — Model a 


CHY oeoa O ee D ieee 
Phone(._ =) Ext 





| C F would like a Quotation please. = E E o 


cut out & mail coupon 
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International Association Of Ocular Surgeons 
Monte Carlo, Monaco October 11-17, 1981 


Chairman: Fritz Hollwich, MD 


President: H. J. Merté, MD Second Vice President: Saiichi Mishima, MD 
First Vice President: S. N. Fyodorov, MD Director: John G. Bellows, MD, PhD 
and 


A faculty of 104 world leaders in ocular surgery 
present a unique program: 


Monday, October 12 Glaucoma—Chairmen: H. J. Merté, MD; J. E. Cairns, FRCS; R. 
Witmer, MD 

Tuesday, October 13 Cataract/intraocular Lens——Chairmen: Cornelius D. Binkhorst, 
MD; Donald L. Praeger, MD 

Wednesday, October 14 Retina/Vitreous——Chairmen: Harvey Lincoff, MD; Ronald G. 
Michels, MD 

Thursday, October 15 Keratorefractive Surgery—Chairmen: Herbert E. Kaufman, MD; 
S. N. Fyodorov, MD 

Friday, October 16 Morning—Strabismus——Chairman: Donelson R. Manley, MD 
Afternoon—Oculoplastic Surgery—Chairman: Pierre Guibor, 
MD 

This program is accredited by the ACCME and the AMA for 35 CME credit hours, Category 1. 

General Information, write: INTERNATIONAL ASSOCIATION OF OCULAR SURGEONS 


6 North Michigan Ave., Suite 1110, Chicago, IL 60602 
or call (800) 621-0463 
Travel arrangements, write: GROUP CONSULTANTS INTERNATIONAL, LTD. 
70 Glen Cove Rd., Roslyn Hts., NY 11577 
or call (800) 645-6311 


IRS eases regulations of foreign travel expenses—consult your counsel. 


GAO Heth Aerie sativa mie svn shovel: sri. AEWA AURA “Sac “evi A A drut Sette Soho salen ce ere ib pL. ei, ly i, AA SARS FO RTL SS ri: crt ives bth Su A “OI YANG A ah Aide SAA NL: HANS NEE SNR “AN NG: AA NAV AR va Ss: pe SNA: AVM Sm: in Ar SPOIL ATOR IAS WKS SIN: IRL: AE UT HNO: SUI 


REGISTRATION FORM 


Piease Check 


{_] Please register me for the Inaugural Meeting of the International Association of Ocular 





(5 Surgeons 
a we = Rog trahon FOG airone £00 1h Se a abe stebuwe bees aeons $300.00 (U.S.) 
kiju g 
W io. C] Check Enclosed [C] Master Charge [J VISA 
=| off 
< 

al|3°E | Cadno 

wm LJ 
= = 5 w Exp. Month——————— Year 
=~ || Hog 
C5 > = © Name 

Q 
2 Q 8 aE | Ce POI nr ee ee es MeN CRIA | | A | ) 
= ales ek ct OI lt ID Ode 

Return to: 


INTERNATIONAL ASSOCIATION OF OCULAR SURGEONS 
6 North Michigan Ave., Suite 1110 Chicago, Illinois 60602 
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A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF, 


THE KRUPIN-DENVER 
GLAUCOMA VALVE 


SATURDAY, JUNE 6, 1981 Time: 9:00 AM to 4:30 PM 


Mount Sinai School of Medicine 
Department of Ophthalmology 
Annenberg Building Room 22-90 
100th Street & Sth Avenue 
New York, NY 10029 


FACULTY: 

Theodore Krupin, M.D., Washington University School of Medicine, St. Louis, Mo. 
Steven M. Podos, M.D., Dect. of Ophth., Mt. Sinai School of Medicine, New York, N.Y. 
Paul M. Kaufman, M.D., University of Wisconsin, Madison, Wisconsin 

Robert Ritch, M.D., Mount Sinai School of Medicine, New York, New York 

Alan i. Mandell, M.D., Memphis, Tennessee 

COURSE INCLUDES: 

e 3 hours didactic lecture and discussions 

e junch 

* practice valve implantation surgery. All instruments and materials provided 


COURSE REGISTRATION: 

. Limited Enroliment—Fee $456.00 

« To register, send check (payable to Department of Ophthalmology) to: 
Ms. Dinah Seibel, Mount Sinai School of Medicine, Department of Ophtha mology, Annenberg 
Building 100th Street & Sth Avenue, New York, NY 10029 e Phone Number (212) 650-7321 


Sterility 
plus convenience 


BERENS 
TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 

use. No need to remove from case and replace. 
Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 





A New 
Method For The 
Control Of 


Glaucoma 


KRUPIN-DENVER EYE VALVE £40 xev 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL OF taa an vane te 
NEOVASCULAR GLAUCOMA ` tolow-úp 13.8 + 3:9 months) 
OR IN GLAUCOMATOUS 
EYES WI TH PREVIOUS Ref: Krupin, Theodore, M.D., “Valve Implant in Neovascular 


SURGICAL FAILURE. Meego Arn eten pe 


For further information regarding the surgical results and instructional course, 


please contact Storz Instrument Company—Dept. E 
“Consistent Craftsmanship Since 1893” 
——— TM 
| | 
orzstor? 
INSTRUMENT COMPANY 


3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 
ƏRZ INSTRUMENT COMPANY SPA 244B 





ine cnoice Is yours. 


CORTISPORIN 
Ophthalmic Suspension Sterile Ophthalmic Ointment Steril 


(polymyxin B-neomycin- 
hydrocortisone) 
The choice ophthalmic 


Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 





The broad therapeutic 
preparation, Cortisporin® spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 


CORTISPORIN 


(polymyxin B-bacitracin-neomycin 
hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 


CORTISPORIN® Ophthalmic Suspension Sterile 

(Polymyxin B—Neomycin—Hydrocortisone) 

Each cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
sulfate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
(1%), thimerosal (preservative), 0.001%. 

The vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 
stearate, liquid petrolatum, polyoxy! 40 stearate, propylene glycol and purified 
water. 


HOW SUPPLIED: Bottle of 5 cc with Sterile Dropper 
CORTISPORIN® Ophthalmic Ointment Sterile 
(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


Each gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
neomycin base), hydrocortisone 10 mg (1%), special white petrolatum qs. 


HOW SUPPLIED: Tube of % oz with ophthalmic tip. 








“INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye due to organisms sensitive to the antibiotic ingredients of 
the drugs and when the anti-inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, allergic, vernal and phlyctenular 
conjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 
operative or acne rosacea keratitis; superficial chemical and thermal 
burns of the cornea. 

Final classification of the less-than-effective indications requires 
further investigation. 













CONTRAINDICATIONS: These products are contraindicated in acute p 
lent conjunctivitis and blepharitis; tuberculous, fungal or viral lesions c 

skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varie 
and conditions involving the posterior segment of the eye. They are also 

traindicated in those individuals who have shown hypersensitivity to a 

their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy 
result in glaucoma with possible damage of the optic nerves, posterior 
capsular cataract formation, or may aid in the establishment of secor 
ocular infections from fungi or viruses liberated from ocular tissues. 
advisable that intraocular pressure be checked frequently. In those dise 
causing thinning of the cornea, perforation has been known to occur wit 
use of topical steroids. As with any antibiotic preparation, prolonged use 
result in the overgrowth of nonsusceptible organisms, including f 
Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indica 
increase in the prevalence of persons allergic to neomycin. The possibili 
such a reaction should be borne in mind. 


Complete literature available on request from Professional Ser 
Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome North Carolina 27709 


Introducing ... 


Now, Clinitex offers the STAT, an easy-to-use 
cutting and aspirating instrument designed for Cooper Medical Devices Corporation 
removal of tissue, blood, and vitreous from the Clinitex Division —— 
anterior chamber during trauma, emergencies, or 600 McCormick Street 
| d d s Th mplicated STAT i San Leandro, CA U.S.A. 94577 
planned procedures. the uncompicate S In California call: 415-568-6800 
perfect for the hospital and surgeon. It is modular, Continental U.S. 800-227-0591 (toll free) 
flash autoclavable, needs no assembly, can be in use Telex (910) 366-7341 


immediately. 


This convenient micro-surgical instrument 
incorporates many of the proven advantages of the 
Clinitex Machemer/ Parel VISC-X widely used by 
anterior segment and vitreo retinal surgeons. A 

I| mm tip cuts and aspirates with an oscillating 
mode, exerting no traction. Aspiration can be 
automatic or by syringe. The STAT includes 
handpiece with cutting-aspirating tip. power supply, 
battery charger, and autoclaving tray. A selection 
of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars gives a 
choice of approaches - open sky, limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or 
surgeon with a proven and affordable cutting- 
aspirating instrument, and a safer method than 
sponge and scissors. Phone or write for information 
or ademonstration. 


Why spend a fortune on extras 
you may never use? 


The “STAT” 
The Anterior Segment 
Surgeon’s Alternative. 
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Rodenstock Brings Laser Interferometry Out Of 
The Research Lab And Into The Examining Lane. 


For reliable measurement of retinal 
acuity when cloudy media makes 
conventional diagnosis impossible. 


WHAT THE RETINOMETER 
DOES. 


The Retinometer measures the 
retinal and cortical functions of the 
eve, independent of the influence of 
the optical media. 

The result. defined as ‘retinal 
visual acuity. provides reliable in 


formation about the resolving power 


of the retina. 



















r 
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When the media are cloudy. it 
provides highly dependable prognos 
tic information regarding expected 
post-operative acuity. 

[In cases of reduced vision where 
the cause is uncertain, a distinction 
can be made between loss due to 
cortical and macular disturbances. 

With clear media. the ‘retinal 
visual acuity indicates the maximum 
acuity achievable even though the 
ametropia of the eve is uncorrected. 


HOW THE RETINOMETER 
WORKS. 

The Retinometer is a laser inter 
ferometer, and is made as an attach 
ment tor the RO2000 Slit Lamp. 
(Also Haag-Streit and Zeiss. ) 





With Slit Lamp magnification. 
the examiner is able to guide the 
laser pencil into the patient's eve 


with ease and precision—through 
the tiny openings which arecommon 
in Most types of opacities. 

The laser actually produces zwo 
beams of columnated light. which 
cross (and interfere with) each other 
in front of the retina. 

This crossing of beams produces 
a banded image which the patient 
can “see? 

(In effect. you've placed an eve 
chart inside the eye. ) 

Once the beams are perceived 

by the patient, the 
examiner adjusts 
the banded 
pattern until the 

bands are as bold 


tothe largest letters on an eve 
chart.) In addition, the 


and thick as possible,(Or similar 


Retinometer allows these banded 
images to be presented in four differ 
ent positions: vertical, horizontal. 
and two oblique settings (inset). 
Thus, the patient not only tells 
vou whether he can see the image, but 
in what direction the lines are going 
(making malingering impossible). 
After cach correct determination 
by the patient, the examiner adjusts 
the bands to the next finer setting. 
This procedure is repeated until the 
patient can no longer dependably 
determine the position of the image. 


HOW THE RETINOMETER 
IMPROVES ON EARLIER 
LASER INTERFEROMETERS. 


Where previous interferometers 
were extremely difficult to aim with 
precision because of the distance 
between patient and examiner, the 
Retinometer uses the optics of the 
Slip Lamp to eliminate this problem. 

Where previous interferometers 
were sensitive to vibration, the 
Retinometer is not affected. And it’s 
optically-calibrated, so it will never 
be out of adjustment —a common 
problem with mechanically 
calibrated instruments. 

In addition, the Retinometer has 
been designed to function as an un 
obtrusive attachment to the slit lamp 
where previous models required a 
great deal of space. 

Finally, the Rodenstock Retino- 
meter is so easy to use your tech- 
nicrans can be trained in a matter 
of minutes. 


To order, or for additional 
information, call toll free (800) 
237-5906. In Florida call collect 
(813) 443-2606 

Coburn Professional 

Products Division 

1375 S. Fort Harrison 
Clearwater, Fla. 33516 
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HENRY FORD HOSPITAL OPHTHALMOLOGY 


ALUMNI AND FACULTY 
PRESENT 


TWO DAYS OF CURRENT 
AND CONTROVERSIAL SUBJECTS 


JUNE 12-13, 1981 


CATEGORY | CME CREDITS 


Registration: 
$125 For Practicing Physicians 


For Information/Registration, Contact: 


Ray Dixon, M.D. 
Henry Ford Hospital 
Dept. of Ophthalmology 
2799 W. Grand Bivd. 
Detroit, MI 48202 
Ph: 1-313-876-3229 











o © Measuring 


Conjunctivodacryocystorhinostomy * 


















ES |; Th 
Storage Tray Sterilization Tray i 
This sturdy plastic tray provides a Constructed of specially anodized Tear Duct Tubes 
convenient method for storage of aluminum, this impact-resistant Complete L-T. Jones M.D. 2.2mm 
tubes. Outstanding as backup tray protects your tubes as well Santer Sets are readily avail: 
storage for refilling the steriliza- as providing a convenient way of able in standard. assorted or 
tion tray. Sterilization and handling...with 


enough pockets to hold all tubes 
from the three Jones Tube Sets. 


* LT. Jones M.D.. Dacryocystorhinostomy, American Journal of Ophthalmology 


Volume 59, No. 5. May, 1965 
TD Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D.. Ophthalmic Plastic Surgery--- 

This anodized Up-To-Date. Aesculapius Publishing Company. 1970 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System 
now gives you a Aesculapius Publishing Company. 1976 
fast way of Additional Information Available From: 
measuring tubes g 
for go-no go W lo AET CTs i S 

: ; ¢ cenip BU 0. 
dimensions. e€1Ss CS d Co 


2025 S.W. BRIGGS COURT e BEAVERTON, OREGON 97005 ® (503) 644-3507 


NOW... 
oA 


3-WELL 
CHARGER! 


Keeps ALL Your Instruments 
Ready for INSTANT Use. 


e Its 50% More Efficient and Convenient 
Than the Obsolete 2-Well Chargers. Today, 
Most Examinations Reguire 3 Hand-held, 
Battery Operated Instruments. 


e The BELL CHARGER Services Welch-Allyn or 
American Optical size Handles. It Will 
Charge the New 3.5 Volt Halogen Batteries. 


e Can Be Used on Stand, Wall or Desk Mount. 
Shipped via United Parcel Service. 


CHARLES D. BELL, INC. 
Fine Ophthalmic Instrument Distributors 
1214 Route 130, Westville, N.J. 08093 
(609) 845-4103 e *(800) 257-7701 
*Toll Free: NY, CN, PA, DE, MD 











ot 
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special sets. Special sizes may be 
obtained upon request. 





44 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE MID-ATLANTIC OPHTHALMIC MICRO-SURGERY SOCIETY 


PRESENTS 


A 2-day advanced course on cataract surgery with emphasis on anterior chamber and posterior 
chamber intra-ocular lenses 


Capitol Hill Hospital, Washington D.C. Friday, June 26-—Saturday, June 27, 1981 
John McTigue, M.D.—-Washington, D.C. 


Co-Directors: Stephen P. Ginsberg, M.D.—Silver Spring, Md. 
Amos J. Willis, M.D.—-Fredericksburg, Va. 


Faculty: 

Robert F. Azar, M.[D.—-New Orleans, La. John H. Sheets, M.D.—Odessa, Texas 
Stephen P. Ginsberg, M.D.—-Silver Spring, Md. Robert F. Stephens, M.D.-—-Bethesda, Md. 
Larry Leiske, M.D.-—Glendale, Ca. Jerald L. Tennant, M.D.—Dallas, Texas 
Mr, Tom Lloyd, New Port Richey, FI. Kerry Thompson, M.D.—Takoma Park, Md. 
John McTigue, M.D.—-Washington, D.C. Mr. Barrett Walker—Atlanta, Ga. 

Mr. Gerald Mitchelmore (Xenotec)—Frederick, Md. Amos J. Willis, M.D.-Fredericksburg, Va. 


This distinguished faculty will provide detailed discussions on all aspects of the micro-surgical 
approach to cataract and IOL surgery. Live surgery, excellent workshops on ECCE techniques, 
didactic lectures and thorough discussions of keratomileusis and radial keratotomy are in- 
cluded. 

The 1st Annual Turgut N. Hamdi Memorial Lecture will be given. 

A full spouses program with tours of the Nation’s Capitol. A registrant's reception included that 
will be hosted by a nationally prominent Washington Figure. 


Approved CME credit—16 units. 


Registration: 
Enrollment limited to experienced ophthalmic microsurgeons. 


Registration fee—$350.00 
(Make checks payable to the Mid-Atlantic Ophthalmic Micro-Surgery Society). 


Nc a a ria gh Sg Se apace ede. ei 


TELEPHONE: Area Code H( | ae Of | AOR eee CN ee 


Please make hotel reservations for: 


Hyatt—-Regency Hotel (Capitol Hill): YES: NO: 





Is spouse accompanying? YES:_.._ NO: 
Return registration and check to (by JUNE 15th): 


THE MID-ATLANTIC OPHTHALMIC MICRO-SURGERY SOCIETY 
(c/o Dr. Amos Willis) 
217 BUTLER ROAD, FREDERICKSBURG, VIRGINIA 22401 
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Ophthalmic Ophthalmic 
Solution Sterile Ointment Sterile 
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Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome North Carolina 27709 


See adjacent page for brief summary of prescribing information. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® 
{(Polymyxin B Sulfate) 5,000 units, 
neomycin sulfate 2.5 mg (equivalent 
to 1.75 mg neomycin base), grami- 
cidin 0.025 mg. Vehicle contains 
alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive in- 
gredients propylene glycol, poly- 
oxyethylene polyoxypropylene 
compound, sodium chioride and 


purified water. 
ORIN 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® 
(Polymyxin B Sulfate} 5,000 units, 
bacitracin zine 400 units, neomycin 
sulfate 5 mg (equivalent to 3.5 mg 
neomycin base}. special white 
petrolatum as. 

Brief Disclosure below applies to 
the solution and ointment. 
INDICATIONS: For the short-term 
treatment of superficial externa! 
ocular infections caused by argan- 
isms susceptible to one or more of 
the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons 
who have shown sensitivity to any 
of the components. 


WARNINGS: 

Prolonged use may result in over- 
growth of nonsusceptible organ- 
isms. Ophthalmic Ointment may 
retard corneal healing. 


PRECAUTIONS: 

Culture and susceptibility testing 
should be performed during treat- 
ment. 

Allergic cross-reactions may 
occur which could prevent the use 
of any or all of the following anti- 
biotics for the treatment of future 
infections: kanamycin, paromo- 
mycin, streptomycin, and possibly 
gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the 
current literature indicate an in- 
crease in the prevalence of persons 
allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 








Í Burroughs Wellcome Co. 
seal Research Triangie Park 
Welicoms North Carolina 27709 


The 
Department 
of Ophthalmology 
Emory University 
School of Medicine 
Atlanta, Georgia 


Presents 
A Post-Graduate Seminar 


SOFT CONTACT LENSES: 
EXTENDED WEAR AND DAILY 
WEAR 
Emphasis on Cosmetic 
Extended Wear 


Concepts and 
Office Fitting Procedures 


June 5 and 6, 1981 


Course Director: 
Louis A. Wilson, M.D. 
Atlanta, Georgia 


Course Faculty: 

Terry Blanchard, F.C.LA. 
Atlanta, Georgia 

Bruce |. Bodner, M.D. 
Norfolk, Virginia 

Jack Hartstein, M.D. 
5t. Louis, Missouri 

H. Jonathan Kersley, F.R.C.S. 
London, England 

Dr. Donald R. Korb 
Boston, Massachusetts 

Richard G. Lembach, M.D. 
Columbus, Ohio 

David 5. Leverson, M.D. 
Ationta, Georgia 

P. Thomas Manchester, M.D. 
Atono, Georgia 

Bernard E. McCarey, Ph.D. 
Atianta, Georgia 

Harold A. Srein, M.D. 
Toronto, Canada 

George O. Waring, M.D. 
Atlante, Georgia 

Louis A. Wilson, M.D. 
Atlanta, Georgia 


Course Fee: $325.00. Limited Enroll- 
men. 


Approved for 12 hours credit in Cote- 
gory | of the Physician's Recognition 
Award of the AMA. 


Far information and registration, please 
write to: Course Coordinator, Depart- 
ment of Ophthalmology, 1339 Clifton 
Road, N.E., Atlanta, Georgia 30322. 
(404) 327-4271. 





This is an artist's rendition of the 
blue field entoptic phenomenon, the 
perception of one’s own leukocytes 
(flying corpuscles ) flowing in the 
perifoveal capillaries. 


This phenomenon— now easily 
achieved with the newly developed 
Blue Field Entoptoscope™ —is a test 
which predicts post-operative visual 
acuity in patients with media opacities 
such as cataracts, traumatic hyphemia 
and vitreous hemorrhage. And it does 
so with remarkable accuracy. 


But the Blue Field Entoptoscope also 
provides ophthalmologists with a new 
modality for the diagnosis of macular 
degeneration, diabetic maculopathy, 
central serous retinopathy, vascular 
occlusions and glaucoma. 


Compact, portable (just 4.9 Ibs. ) and 
non-invasive, the Blue Field Entopto- 
scope has a clinically superior 
predictive value compared with the 2- 
light discrimination, color perception, 
and Purkinje vascular entoptic 
phenomenon tests.'! While all four 
tests proved equally adept at identi- 


Q ee, wn 


WALTHAM MASSACHUSETTS MADE USA 


TŘ 
fying patients with good post-oper- ' Sinclar, S., Riva, E., Loebl, M.: Blue field 
ative visual acuity, the Blue Field entoptic phenomenon in cataract patients 
Entoptoscope was shown to be 53% Archives of Ophthalmology 97: 1092, 
more efficient at identifying those RETR. 
patients whose post-operative visual 
acuity would be 20/50 or worse.’ ? Ibid 


The Blue Field Entoptoscope: it could give you new insight 
into sight. 


O I'd like to know more about the Blue Field Entoptoscope. 


Name 





Title 





Address 














City 





rr 


Phone 








MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham. Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 
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scope you can buy Is now 
“marketed by anew Mentor 
team- people who believe in 
immediate response to your 
needs. 

Now you can count on 
fast delivery of the indirect 
“that gets the highest rating 
-from ophthalmologists who 








-The best indirect ophthalmo- 





The Exeter™ Indirect 


Ophthalmoscope 
The Wet Field™ Coaguiator 
have tested them all- and the & 8 bipolar forceps 
one that’s built to last. Merocel™ Surgical Soonges 
Call our new number: and Wipes 
617-749-8215. You'll be Mentor™ Slit Lamps 
pleasantly surprised athow — Honan’s Intraocular Pressure 
fast we can have this superb Reducer 


instrument in your hands. Anca Mentor CM-I Microscopes 
note the new address: Mentor, Mentanium™ er 
20 Industrial Park Road, Instrument Sets 

Hingham, Mass. 02043. 


vitor 
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The Ophthalmology Department of Rush Medical College 
and The Regenstein Eye Center of 
Rush-Presbyterian-St. Luke’s Medical Center 
present: 

“A Symposium on 
Diseases and Surgery of the Retina, Macula and Vitreous” 
August 7-8, 1981 


Sheraton Plaza Hotel e Chicago, Illinois 

Course Director: Thomas Bennett, M.D. Rush Medical College 
GUEST FACULTY: 
William Benson, M.D. Stephen Ryan, M.D. 
Wills Eye Hospital, Jefferson Medical College Estelle Doheny Eye Foundation, Univ. of Southern California 
Gerald Fishman, M.D. Ronald Smith, M.D. 
University of Illinois Estelle Doheny Eye Foundation, Univ. of Southern California 
Lee Jampol, M.D. Walter Stark, M.D. 
University of Illinois Wilmer Eye Institute, Johns Hopkins University 
Travis Meredith, M.D. Joel Sugar, M.D. 
Emory University University of Illinois 
David Orth, M.D. C. P. Wilkinson, M.D. 
University of Illinois McGee Eye Institute, University of Oklahoma 


RUSH MEDICAL COLLEGE FACULTY 
Thomas Bennett, M.D. Richard Dennis, M.D. Andrew Lemicky, M.D. 
Chiang Bok-Lee, M.D. William Deutsch, M.D. Michael Rosenberg, M.D. 
Morton Goldberg, M.D. 


A limited enrollment vitrectomy ocutome laboratory workshop will be held at Rush-Presbyterian-St. Luke's 
Medical Center on August 9, 1981 


For more information contact: 
Jamie Umfred, University Office of Continuing Education 
Rush-Presbyterian-St. Luke's Medical Center 
600 South Paulina Street e Chicago, IL 60612 
(312) 942-7095 


St. Mary's Hospital 
Richmond, Virginia 


RADIAL KERATOTOMY SYMPOSIUM 
Saturday, June 13, 1981 


Hyatt Richmond $ Richmond, Virginia 





Leo Bores, M.D. Robert Hie Marmer, M.D: Robert Meals, LLB 

Santa Fe, New Mexico Atlanta, Georgia Atlanta, Georgia 

William Myers, M.D. Ronald A. Schachar,M.D., Leeds E. Katzen, M.D., F.A.C.S. 
Detroit, Michigan Ph.D., F.A.C.S: Baltimore, Maryland 


Denison, Texas 


Subject: Background, Research, Indications, Complications, and 
Controversies of Radial Keratotomy in the Treatment of Myopia 


Course Directors For information contact: 

A.D. Sakowski, Jr., M.D. Marian Lloyd, Registrar 
Walter E. Bundy, IIl, M.D. Suite 508, 5855 Bremo Road 
Registration Fee: $200.00 Richmond, Virginia 23226 


AMA Category 1 (804) 288-1654 





COOPERVISION INTRODUCES 
_ THE ONE-PHONE-CALL INSURANCE PLAN 


CAN ANYTHING BE MORE SIMPLE? 


When your patients lose or damage a 
PERMALENS® (perfilcon A) Extended-Wear 
Contact Lens, all you have to do is make 
one phone call to us and refit the patient 
as you normally would, either from your 
inventory or with the lens we'll send you. 
That's all—you won't have to bother with 
record-keeping, claim forms, deductibles, 
returning damaged lenses, or special 
billing for insured lenses. Your phone call 
to us verifies the patient’s coverage and 
sends a replacement lens on its way to you. 
We bill the patient directly for the lens. You 
follow your normal procedures for billing 
for your services. 

Isn't this the kind of insurance program 
you'd like for your patients? If so, return the 
coupon today for more details, or call us at 
(800) 227-8170; m 
in California, = 
(800) 982-6100; ™ y 
in Alaska, Hawaii, ' 
(800) 227-8498. 



















r---—-— 


Send to: 


Gopervision 


CONTACT LENS INSURANCE SERVICE, INC. 
P.O. Box 2004, Alviso, CA 95002 


LJ Please send me additional information and 
application forms for PERMALENS Protection Program. 
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Please have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERMALENS Protection Program. 










Name (Please print) 


Address 


of 
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OCUTOME®*/FRAGMATOME™ WORKSHOP SCHEDULE 


These workshops offer the cy a a a ges a comprehensive didactic sessions and practical lab experience 
in the use of the OCUTOME/FRAGMATOME System” for Anterior Segment Surgery. For further information on a specific 
workshop, please contact the Workshop Coordinator in charge. All workshops have limited registration. 


Workshop 
Dates Locations Director Coerdinator 
1981 St. Joseph Hospital Charles bs antas, MD Cindy Sandahl 
Apr. 24-25 | Chicago, IL George Wyhinny, MD (312) 871-8444 















University of Texas Medical David Hunter, MD Marilyn Rennels l 
San Antonio, TX | (512) 691-6295 
f BEEE AE E A eras a bac o a ahah alone aise ESR 
May 22-23 | Pacific Medical Center | Arthur W. Allen, MD | Sally Dunmeyer 
San Francisco, CA | | (415) 563-4321 ext. 2761 
June 11-12 | Georgetown University Leonard Parver, MD | Mary J. Day 
| Washington, DC | (202) 625-2306 
June 25-27; University of lowa | Thomas Weingeist, MD F ferry Fanning 
lowa City, IA (319) 356-2215 
July 10-11 | Hyatt Regency, Dearborn | Howard Joondeph, MD Marion Lynch 
Detroit. MI | | (313) 882-4002 
SAT SETI arte 
July 24-25 | Truman Medical Center | Felix Sabates, MD | Harry Kuba 
Kansas City, MO L. Piebenga, MD i (816) 556-3595 
July 27-29 | Sanatorio San Camilo Dr. Alberto Zambrano | Delfor Horacio Cervo 
Angel Gallardo 899 Dr. Edgardo Manzitti | Uruguay 390-Piso 13-OF B 


Buenos Aires, ARGENTINA Dr. Gustavo Mayorga Argafaraz | 1015 Buenos Aires, Argentina 
| | Phone 45-3043 . 
Aug. 37 | Australian Society for Ophthalmology | G. Waring, MD 


Melbourne or Sydney, AUSTRALIA 





acca A tig te race ee eee eee: EE 
Aug. 7-8 Sheraton Plaza Hotel Thomas Bennett, MD a Badara Trejo 
Rush Presbyterian Medical Center | (312) 942-7095 
Chicago, IL 
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Aug. 21-22; USC— Estelle Doheny Eye Foundation | Kenneth R. Diddie, MD | Nancy Cail 
Los Angeles, CA | (213) 324-7752 
aoe eee ae as Rm 
Sept. 4-5 | The Broadmoor Mylan Van Newkirk, MD | Delores Dailey 
Colorado Springs, CO (308) 635-3911 
Sep. 18-19 | Emory University Travis Meredith, MD Debbie Seay 
Atlanta, GA Henry Kaplan, MD (404) 329-4271 
Oct. 1-3 Devers Eye Clinic Richard Chenoweth, MD Suzanne Meyers 
Portland, OR (503) 225-7881 






z 





Oct. 16-17 | St. Louis Eye Hospital Orion T. Ayer, MD Karen Maroney 








St. Louis, MO i Anwar Shah, MD (314) 644-6800 
Nov, 19-20 | Philadelphia, PA Alexander J. Brucker, MD | Pat Shengle 
| (215) 662-8675 
1982 University of North Carolina David Eifrig, MD | Betty Neilson 
Feb, 12-13 | Chapel Hill, NC | (919) 966-4161 
Feb, 26-27 | Emory University Travis Meredith, MD | Debbie Seay 
Atlanta, GA Henry Kaplan, MD (404) 329-4271 


Mar. 26-27 | University of South Carolina Mark Hammer, MD | (803) 765-7356 
Columbia, $C i 


Apr. 23-24 | Jules Stein Eye Inst., UCLA Thomas Hanscom, MD | Lu Hendricks 
Los Angeles, CA (233) 825-4617 





* Manufactured by COOPER MEDICAL DEVICES CORP. 
600 McCormick Street, San Leandro, CA 94577. 
Phone toll free in continental U.S. A., (800) 227-0591; in California, (415) 568-6800. 


Another one of your 
patients just lost 
a contact lens. 





she doesn't have RLI 


happens all the time...in any of a number of ways. 
tatistics show 9 contact lenses out of every 10 pair worn 
ye lost or damaged every year. And that’s too bad. 


500 bad for your patient. 
ecause, without insurance, she'll have to pay the full 
‘ice for a replacement lens. And she might get that lens 
ymewhere else—at a lower price than you can afford 
» charge. 


nd that’s too bad for you. 

3cause you lose the replacement business. You lose 
‘peat business. And—just as important—you lose the 
portunity to provide your patient with the attention, 
‘curity and continuity you want her to enjoy. 


"LI makes it So easy. 
-| handles the paperwork, premium collecting and 
cord-keeping. Forms are personalized, computerized. 
‘ocedures are simple. Service is fast. When your 
matients have RLI Insurance, they return to you to file a 
aim each time they lose or damage a lens. You, nota 
ampetitor, provide the replacement. ..you make the profit 
you retain the patient. 


MALI Insurance—proven successful with 
yer 27,000 contact lens professionals and 
Jer one million policyholders. 





foo bad for both of you 


Insurance. 


To see how RLI Insurance can work for you, return the 
coupon below or call toll-free: 


800-447-2205 


Illinois residents, call 800-322-7344. In Alaska, Hawaii, 
Puerto Rico and outlying areas, call 800-447-4880. 

In Toronto: 766-6630. 

Elsewhere in Canada: 800-268-1580. 


ps RLI INSURANCE COMPANY 
9025 North Lindbergh Drive 
A Peoria, IL 61615 
In Canada: RLI Insurance Agency, Ltd 

eer Suite 201 + 2426 Bloor Street, West 


Toronto, Ontario M6S 1P9 
Yes, | want to know more about RLI contact lens insurance. 
_}] Please send me the details. 
_] Please have a representative call. 
yame SENN 
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Ue —— - Phone | a 
| fit approximately _ pair of contact lenses per month. 


The Oldest Name in Scleral Buckling 
Components is Brand New! 


Mex 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity and innovation which has produced 
the standard, wider-diameter Anatomical 
Tire™; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge”, an implant developed C Please send me the new IMEX catalog of 
to address the problems of the “fisnmouth” scleral buckling components. 
phenomenon. — 


IMEX. The newest name in scleral buckling es 
components from the oldest, most respec- nr o 
ted manufacturer of scleral implants. SE 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


* IMEX, Anatomical Tire and Wedge are trademarks of Medica! 87 Rumtord Ave.. Waltham, Massachusetts 02154 
instrument Research Associates, Inc Telephone (617) 894-2200 © Telex 94-0533 AJO 





The World's *4 
Clinically Proven 
Autorefractor. 


linically Proven For T 

Results You Want. 
The Dioptron Ultima is backed b 
more than seven years clini 
experience and used by ovo 
doctors. The results have inérea: 
both doctor and patient confi- 
dence. The Dioptron makes obje 
tive refraction of both routine 
and pathologic patients easier a 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features ong 
button, one-result performance, 
completely automatic from start t 
finish. 


Designed For The 
Demanding Practice. 

The Dioptron Ultima Diagnostic 
Eye Computer was designed to... 
meet the needs of the mos} 
demanding practice Vitam: 
such as the exclusive PathAlert' 
System—an early warning syster 
that may identify possible 
pathology. 


The Benefits Of The Highe 
Quality Autorefraction 
System. 

The Dioptron Ultima’s unsurpass 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No other autore- 
fractor—objective or subjective— 
provides you with better results 
than the Dioptron—and we have 
the clinical data to prove it. 


How to Obtain Dioptron’s 
Benefits. 

For more information about 

how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy o 
the Dioptron Ultima call Cohere 
toll-free at 800/227-1914. In Cali- 
fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122. 
Palo Alto, CA 94303. 


& COHEREM 
MEDICAL DIVISION 
Applying Advanced Technology To Medici 





USING THIN SOFT LENSES, 
83 OUT OF 100 PRACTITIONERS 





WHO TOOK THE AQUAFLEX 


“FEELING IS BELIEVING” TEST 






N 


BECAME BELIEVERS. 


In low plus, 
too, Aquaflex 
Super Thin 
Lenses are 
easy to fit 
and handle. 
Excellent 
centration 
Large optical 
zone. Clear. 
stable 

vision 

They are 
“the 

lenses 

that work.” 


soo 


UCO Optics, 
Dept. M 

3000 Winton Road South 
Rochester, New York 14623 


Inc 


The Super Thin Aquaflex* 
(tetrafilcon A) Hydrophilic 
Contact Lens doesn't feel 
flimsy when you handle it. 
It doesn't curl, shrivel up, or 
turn inside out. In fact, 83% 
of the practitioners who took 
our simple “Feeling Is 
Believing” test reported that 
Aquaflex Super Thin Lenses 
were easier to handle than the 
other thin soft contact lenses 
they were using. But don’t 
take our word for it. See and 


feel for yourself 
p om e eeey 


| FEELING MOSA g 
- , 1s lepre ING. 


ne a demonstrat tion sample 
of your Super Thin Lens 
(approximately -2 OO power ) so I 
i can handle it and compare it to 
i other thin lenses I have been using 


LILE 


È Send to ANu JAF LEX/UCO Optics, Inc., 
SEANN on Rc ad South, 
i Re Cheste N.Y. 14623 
I? 1 toll-free 800-828-4880 
(B00- -462- 4332 in N.Y. State 
D On Em NR Sm oon on n n n n n M 


Your professional contact. 





























SIXTH ANNUAL 
OPHTHALMIC 
SEMINAR 


James V. Aquavella, M.D., 
Director 


Genesee Plaza/Holiday Inn 
Rochester, New York 
June 12 & 13, 1981 


Department of Ophthalmology, 
Park Ridge Hospital 
Rochester Eye Institute 
Extracapsular Cataract Surgery 
Vitreo-Retinal Diseases 


Computers in Ophthalmology 


WALDERT MEMORIAL LECTURE, 
Charles L. Schepens, M.D. 





GUEST FACULTY 
Thomas M. Aaberg, M.D. 
Donald R. Bergsma, M.D. 

Mark E. Hammer, M.D. 
K. Buol Heslin, M.D. 
Richard A. Van Heuven, M.D. 
Stephen Obstbaum, M.D. 


Lectures—Courses—Workshops 
Extracapsular Cataract Surgery 

Workshop—Vitrectomy Workshop 
Fluorescein Angiogram Interpretation 

Course—Intraocular Lens Course 





REGISTRATION INFORMATION 
Ophthalmologists $275 U.S. 
Residents & Fellows $100 U.S. 
Ophthalmic Nurses and 


Ophthalmic Assistants $ 75U.S. 














For any further information, please contact 
Miss Katherine Sgabelloni, Coordinator 
Ophthalmic Services, Park Ridge Hospital, 
1555 Long Pond Road, Rochester, New 
York 14626. Phone: (716) 225-7150, exten- 
sion 4054. 


CALL 


Searle 
Surgical Systems’ 


SURG-LINE 
1-800-527-3738 


è /nstant verification of 
inventory 


®@ /nstant order entry 
è Same-day shipment 


® Ask for catalog and 
price list 


We carry a complete line of 
quality instrumentation for: 


Microsurgery 
Cardiovascular 
Ophthalmic 
Neurosurgery 
Plastic & 
reconstructive 
Thoracic 
Orthopedic 
General 
Diagnostic — 
Welch-Allyn, 
W. A. Baum, Tycos, 
Instranetics 


Searle . . . for innovation 
in instrumentation. 


SEARLE 


Searle Surgical Systems 


Searle Medical Products USA Inc. 


3942 Irving Boulevard 
Dallas, Texas 75247 
© 1981 Searle Medical Products USA Inc. 





Searle 
excellence 
anell 


in our complete 
line of 

instruments for 
ophthalmology. 


The Searle commitment to 
excellence in microsurgery is 

readily apparent when one examines 
our complete line of instruments 

for ophthalmology. 


Each instrument is of the 
highest handcrafted quality 

to meet the exacting standards 
of today's surgical procedures. 
Each carries our limited life- 
time guarantee. And each is 
readily available from our 
complete inventory. 


For more information or a 
personal examination please 
contact your Searle Surgical 
Systems specialist or call the 
Searle SURG-LINE ... 
1-800-527-3738. 


Searle ... for innovation 
in instrumentation. 


SEARLE 


Searle Surgical Systems 

Searle Medical Products USA Inc. 
3942 Irving Boulevard 

Dallas, Texas 75247 


© 1981 Searle Medical Products USA Inc. 














The name is the same because the high 
quality standards of our products for ophthal- 
mology are the same. And our commitment 
to bring you innovations of significance Is 

the same. 

What’s new is a team genuinely con- 
cerned with your needs and determined to 
respond to them quickly. 

Call us at 617-749-8215 with your cur- 
rent need. Or write Mentor, 20 Industrial Park 
Road, Hingham, Mass. 02043. You'll be pleas- 
antly surprised at the speed of our response. 


The Exeter“ Indirect Ophthaimoscope 

The Wet Field™ Coagulator & 8 bipolar forceps 
Merocel™ Surgical Soonges and Wipes 
Mentor™ Slit Lamps 

Honan’s Intraocular Pressure Reducer 


~ Mentor CM-I Microscopes 


Mentanium™ Vitreoretinal Instrument Sets 


Nientor 


ABRAHAM IRIDECTOMY LENS 


Lens Designed by: 

Robert K. Abraham, M.D. 
Encino, California 

Optics: 

Charles Munnerlyn, Ph.D. 
Palo Alto, California 





OUTPATIENT, INSTANTANEOUS CURE 
FOR ANGLE-CLOSURE GLAUCOMA 
USING THE ARGON LASER 


The Abraham Iridectomy Lens consists of a modified Goldmann-Type Fun- 
dus Lens with a flat glass plate bonded to its anterior surface. The glass 
plate has an 8 mm hole which has been ‘‘trephined”’ into its periphery; a 66 
diopter plano-convex button being bonded therein. All front surfaces are 
covered with a high efficiency, anti-reflective coating which cuts energy 
transmission losses and increases both brightness and contrast of the 
transmitted image. When correctly used, this lens facilitates the production 
of full thickness laser iridectomies. No matter which technique, nor which 
type of Argon Laser (continuous or pulsed) is used. 


When one directs the laser’s beam, the diameter of the iridian spot becomes 
one-half of that which would have occurred without the use of this lens. 
Thus, by halving the diameter at the iris level, one has increased the power 
density by a factor of four! 


Protection against the superficial cornea burn also occurs with the use of 
this lens, as the diameter of the coagulation chosen by the surgeon at the 
laser’s controls is doubled at the corneal level, thus decreasing the power 
density at the cornea by a factor of four! 


OAIA Abraham Iredectomy Lens $380.00 


(@)eullar x 
MANUFACTURED BY 


Ocular Instruments, Incorporated, P.O. Box 598, Redmond, WA 98052 USA (206) 885-1263 





f O Please send more information 
O Please have your representative contact me 


| Title 


l Hospital or Clinic ———— _|\ a 


È | Address 
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ILITY, CONVENIENCE, 
CLINIC, OR HOSPITAL 





Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What’s more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 
è Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 
e A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


© Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work 
and 6° for fast and efficient pan retinal application. 


e Unique “optimatic” control combines power and time settings in a single dial. 
è Articulated arm extends to make patient repositioning unnecessary. 


è Operates on any standard line voltage. . 7 ; Sa Se 

o eet teh et j Cooper Medical Devices Corporation Clinitex Division 
600 McCormick Street, San Leandro, CA U.S.A. 94577 
in California call: 415-568-6800 Continental U.S. 800-227-0591 (toll free) 
Telex (910) 366-7341 
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The ANGIOCHART™ by ABP 


... he Fluorescein Professionals... 


Let us introduce you to “The ANGIOCHART System” 


@ Custom processing & printing. 

w A full study print positive on paper. 

æ A full study print positive on film for 
backlight viewing. 

w “The ANGIOCHART’’ — 19 3%” x 4” 
photographic prints depicting early, mid & 
late phases mounted sequentially. 


“The ANGIOCHART System” 


@ Keeps all photographic records in one 
easy to file chart. 

@ Eases interpretation with the enlargement 
series. 

@ Simplifies longitudinal studies. 

@ Aids in explaining diagnosis to patient. 


“The ANGIOCHART”’ jis... 


@ Available by direct mail. 
@ All studies will be returned first class mail 
pence On same day as receipt. 


©1980 ABP 








Call or write for a sample ANGIOCHART or information about our other photographic services. 


ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY, Inc. 
6601E.22NDST. mm SUITE1 æ TUCSON, AZ85710 wm 602-790-0661 






SHEETS EYE FOUNDATION 
and 
TEMPLE UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY 
April 3-4, 1981 June 12-13, 1981 
WORKSHOP ON EXTRACAPSULAR SURGERY 
INTRAOCULAR LENSES AND 
SECONDARY IMPLANTATION 


COURSE WILL INCLUDE DIDACTIC SESSIONS FOLLOWED BY PRACTICAL ANIMAL 
SURGERY AND ARTIFICIAL EYE SURGERY IN THE LABORATORY USING MICRO- 
SCOPES. VARIOUS METHODS OF EXTRACAPSULAR SURGERY, CAPSULE FIXATED 
INTRAOCULAR LENSES, INCLUDING THE POPULAR POSTERIOR CHAMBER LENSES, 
SECONDARY IMPLANTATIONS WILL BE COVERED. 















16 CME CREDITS COURSE FEE $600.00 






FACULTY 











Dan Bruhl, M.D. Bobby Maddox, M.D. 
Bill Harris, M.D. John H. Sheets, M.D. 
Henry Hirschman, M.D. Robert Sinskey, M.D. 
Guy Knolle, M.D. Nalin Tolia, M.D. 





FOR REGISTRATION CONTACT: Mrs. Barbara Burge, (915) 367-7241 






Look to CILCO 
: for the Simcoe II 
_ posterior chamber lens. 


The Simcoe II Lens 
Examine the Simcoe II lens, 
the second-generation 
Simcoe posterior chamber 


lens from CILCO. You'll see 
visible changes ... short- 
ened loops, choice of 
blue or clear poly- 
propylene loops 
and four manipu- 
Q lation holes. 


The Simcoe ll 
lens offers 
physiologically 

curved haptic 
loops which 
broadly match their 
respective arcs of con- 
tact, a design which helps 
provide lateral stability. 


Note the smoothness of 
the lens edges in the small 
photograph. Smoothness 
on all edges and optical 
surfaces is achieved by 
CILCO'’s proprietary 
polishing technology. 

Like all CILCO intraocu- 
lar lenses, the Simcoe II lens 
is lathe cut from Perspex® 
CQ by proprietary 
methods, resulting in a 
physically stable, chemi- 
cally inert lens. 


CILCO’s quality- 
conscious approach to lens 
manufacture also includes 
stringent control of optical 
power, resolution and 
physical dimensions. 

For the Simcoe II lens, 
look to CILCO. Please turn 
the page for additional 
lens styles. 










TION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL 
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Look to CILCO’ 
for posterior chamber lenses. 


To meet the varied preferences 
of implant surgeons, CILCO 
provides a broad variety of 
posterior chamber lenses. All 
are lathe cut from Perspex® 
CO. All are rigorously in- 
spected for optical quality. As 
shown below, all are meticu- 
lously polished on all surfaces, 
the result of CILCO’s proprie- 
tary polishing technology. 


The Anis Lens 

The Anis posterior chamber 
lens, shown at middle right, is 
designed for implantation en- 
tirely within the remnants of 
the capsular sac. The loop con- 
figuration centralizes the lens 
to aid in secure fixation. Two 
lens glides are provided. 

The CILCO J-Loop Lenses 
Blue polypropylene loops are 
now available on CILCO J- 
loop posterior chamber lenses 
for good visualization during 
surgery. Available in uniplaner 
design in 12mm (Style J12) or 
13mm overall (Style PB1 1 — 
blue loops, Style PC1 1 — clear 
loops) or with loops angled 
10°, 13mm overall (Style PB12 
— blue loops, shown at upper 
right; Style PC 12 — clear 
loops). 

The CILCO “Soft J”™ 
Loop Lenses 

The CILCO “soft J”™ loop 
lenses are designed to provide 
loop compressibility. Available 
in uniplaner design (Style KRI, 
shown at lower right) or with 
loops angled 10° (Style KR2). 
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Canada: CiLCO Canada, Simcoe Building 
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orightest and sharpest image 
in Ophthalmic Ultrasound 
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Being The Leader is a Never Ending Commitment! 


Sonometrics, the first and most 
dvanced company in Ophthalmic 
trasound, is introducing a new 

ored A and B-scan with a Digital 

can Converter compatible with $ 

y VTR tape system for future 
‘ference and diagnosis. 

The new Scan Converter first 
troduced at the Dr. D. Jackson 
oleman Course in June 1980, can take the 
aage from our Ocuscan, DBR and Ophthal- 
oscan systems and displays it on a TV 

onitor rather than a standard oscilloscope. 
wow you have the capability of easily iden- 
ying ħigh amplitude areas, foreign bodies 

d tumors on the B-scan that might other- 
ise be sonically masked. 

The Scan Converter has the following 
atures: a bright and sharp image, (16 levels 

grey scale), light hand-held scanning hand- 
sece, easy readability in any light, and a 


> 
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Normal eye taken from TV screen 
using color monitor option. 


better diagnosis ang photo- 
graphic documentation. The Sca 
Converter can also be equipped 
with a color monitor option for 
better image enhancement and 
discrimination. 

For additional information on 
how ultrasound can benefit you 
practice through expanded op- 
tions and third party reimbursements, call 
toll-free: (800) 223-0412. In New York Stat 
call (212) 765-8205 or mail coupon. 


Scan Converter/Sonometrics Systems, Inc. AJO-58 
16 West 61st Street, New York, New York 10023 
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Pneumococcus 





Streptococcus 


Haemophilus influenzae 


Low resistance to 


Chio 


(chloramphenicol) 


These five frequently occurring pathogens usually demon- 
strate low resistance to the potent action of Chloroptic® 
And they are not the only ones. Chloroptic overcomes a 
broad spectrum of chloramphenicol-susceptible organisms 
with potent anti-infective action. It is the broadest avail- 
able topical ocular antimicrobial! 

And Chloroptic works quickly. There’s usually some 
improvement within 24 hours. If Chloroptic doesn’t improve 
the condition in three days, we suggest you consider alter- 
nate therapy. 

Chloroptic has a unique clinical record of safety: no 
reports of serious side effects after the use of millions of 
bottles and tubes. It rarely sensitizes, too. 

In addition, Chloroptic has a fine stability record. It 
remains stable at room temperature for 12 months. 

Potency, fast action, safety and stability. With 
Chloroptic, susceptible microbes don’t have a chance. 
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Lig ® 
ic. 
7.5 mi solution 

or sterile ointment. 





E. coli 





Staph aureus 


CHLOROPTIC* (chloramphenicol 0.5%) 
sterile ophthalmic solution. CONTAINS: 
chloramphenicol 0.5% (5 mg/ml) with chlo- 
robutanol (chloral deriv. as a preservative) 
0.5%. CHLOROPTIC* S.0.P.* (chloram- 
phenicol) 1.0% sterile ophthalmic ointment. ` 
CONTAINS: chloramphenicol 1.0% (10 mg/ 
gm) with chlorobutanol (chloral deriv. as a 
preservative) 0.5%. INDICATIONS: For the 
treatment of superficial ocular infections 
involving the conjunctiva and/or cornea 
caused by chloramphenicol-susceptible 
organisms. CONTRAINDICATIONS: Con- 
traindicated in patients who are hypersen- 
sitive to chloramphenicol or any of the 
components. WARNINGS: As with other 
antibiotics, prolonged use may result in 
overgrowth of nonsusceptible organisms, 
especially fungi. If superinfection occurs, 
or if clinical improvement is not noted 
within a reasonable period, discontinue 
use and institute appropriate therapy. Sen- 
sitivity reactions such as burning or stinging, 
itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis 
may also occur in some patients. Ophthal- 
mic ointments may retard corneal healing. 
Possibility of occurence of blood dyscra- 
sias from prolonged administration must 
be considered. Systemic chloramphenicol 
has been known to produce bone marrow 
hypoplasia, depression of erythropoiesis 
and aplastic anemia and visual disturbances. 
One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) 
use of an ophthalmic solution. 
REFERENCE: ‘Antibacterial Agents. Mono- 
graph I. Office Seminars in Ophthalmology. 
Irving H. Leopold, ed. Allergan Pharmaceu- 
ticals, 1976, p. 5. 
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= | 2 ae We treated eight neonates who had total, monocular, congenital 
ea aracts with surgery, occlusion, and contact lenses, Visual results in 
- all eight patients were good. In five patients visual acuities improved to 


a 6/9 20/30) or better in the aphakic eye. In three patients visual acuities 
T improved to 6/24 (20/80) or better. Problems with contact lenses 
-probably accounted for the poorer results in two of these three patients. 

Binocularity was not demonstrated in any of our patients. 


Most ‘investigators have considered the 
monocular congenital cataract a nearly 

. hopeless clinical problem in which suc- 
cessful visual rehabilitation is virtually 
< unknown. +" The failure to obtain good 
visual acuity in these eyes has been 
-ascribed to the high incidence of asso- 
ciated ocular anomalies, including mi- 
Dee srophthalmos, nystagmus, foveal dys- 
plasia, and strabismus. +? Such anomalies 
occur in 30% to 70% of B es with monoc- 
ular congenital cataracts.” Surgical tech- 
nique, timing, and complications have 
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also been considered significant factors in 
determining the final visual outcome.°” 
However, no consistent relationship be- 
tween the type of surgery performed or 
the associated ocular abnormalities and 
the final visual result has been demon- 
strated. 

Several investigators have suggested 
that surgery performed in the first few 
days of life followed by immediate optical 
correction and amblyopic therapy might 
result in a favorable visual outcome in 
these patients.°*“!85 Experiments with 
animal models disclosed that unilateral 
eyelid closure causes amblyopia compa- 
rable to that occurring in humans, produc- 
ing morphologic and functional anomalies 
in several visual centers.” Von Noorden 
has argued that if surgery is performed 
and the aphakic eye optically corrected 
in the first few days of life, a patient with 
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a congenital monocular cataract can be 
spared the irreversible neural conse- 
quences of visual deprivation.” A few 
reports of individual cases have docu- 
mented the success of such a treatment 
plan.” We achieved favorable long- 
term visual results in eight infants with 
total, monocular, congenital cataracts 
who underwent surgery as neonates. 


SUBJECTS AND METHODS 


From August 1977 to December 1980, 
3l patients with monocular congenital 
cataracts were referred to one of us 
(C.S.H.) for treatment. Because the pub- 
lished results of treatment of these pa- 
tients are so pessimistic about a favorable 
outcome, we decided to treat only the 15 
infants who were 6 weeks of age or 
younger. The parents of four of these 
children elected not to have surgery 
performed after they were informed that 
we considered our treatment plan to be a 
clinical research project with only theo- 
retical data to suggest that a good visual 
result might be possible. Therefore, 11 
neonates were treated. Eight of these 
children are now old enough to read a 
standard Snellen chart or the illiterate E 
test. These eight children are the subject 
of this report. 

Our attempts to obtain a red-light 
reflex through dilated pupils showed that 
each of the infants had a complete, mon- 
ocular, congenital cataract. In four of 
the eight patients, the cornea of the 
cataractous eye was at least 1 mm smaller 
in its horizontal dimension than in the 
normal eye (Table 1). In none of the 
children was rubella, trauma, or persis- 
tent hyperplastic primary vitreous sus- 
pected of causing the lens opacity. All the 
neonates were products of uncomplicated 
pregnancies and none of them had anv 
evidence of systemic disease. 

The parents were counseled before the 
surgery about the necessity of postopera- 
tive occlusion therapy and diligent con- 
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tact-lens care. If the parents elected to 
have their child participate in the study, 
surgery was carried out as soon as possi- 
ble, usually within 24 hours of our first 
examination of the child and never more 
than 60 hours later. Preoperative, binoc- 
ular, total occlusion was instituted in the 
two patients who did not undergo surgery 
within 24 hours of the initial examina- 
tion.” 

Lens extraction was performed by one 
of us (C.S.H.); the ages of the infants are 
shown in Table 1. Initially, we planned to 
assign these children randomly to two 
groups to compare the results of standard 
lens aspiration with those obtained by 
the newer technique of combined lensec- 
tomy and vitrectomy performed with 
the O'Malley Ocutome. However, pre- 
liminary data from our center have indi- 
cated that the combined lensectomy and 
vitrectomy is associated with a signifi- 
cant incidence of cystoid macular edema 
(unpublished data). Therefore, we have 
abandoned this technique except for the 
treatment of complicated infantile cata- 
racts. Hence, six children in this study 
underwent a standard lens aspiration and 
only two had a combined lensectomy and 
vitrectomy (Table 1). In those children 
who were treated by aspiration we used a 
constant infusion technique and per- 
formed a complete posterior capsulotomy 
as part of the initial surgery. Keratometry 
and retinoscopy were performed after the 
corneal wound was closed and the anteri- 
or chamber reestablished. There were no 
surgical or anesthetic complications in 
any of the infants. 

Postoperatively, binocular total occlu- 
sion was maintained until the contact lens 
was successfully fitted. Contact-lens fit- 
ting was initiated in all patients within 
four days of surgery. Various soft contact 
lenses were used (Table 1) with initial 
powers of +26.00 to +30.00 diopters. 
The power of the contact lens used was 
calculated to produce a focused image at 
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TABLE 1 


SUMMARY OF CLINICAL DATA FOR EIGHT PATIENTS WITH MONOCULAR CONGENITAL CATARACTS TREATED 
DURING THE NEONATAL PERIOD 


ena e a ee aee 

















Acs Present Final 
Patient ————— A8 _ Type of Contact Visual Acuity 
No. At Surgery Present (yrs) Surgery Lens in Aphakic Eye Comments 
ENE nen hy een eee Ran nies DOR A E norte een TeDme nn een ar een eo enn 

1 6 days 3.3 Aspiration § Hydrocurve 6/9 (20/30) Cornea 1.5 mm smaller 
in aphakic eye 

2 3 days 3.1 Aspiration Hydrocurve 6/7.5 (20/25) Dense plaque on 
posterior lens 
capsule 

3 20 days 3.1 Aspiration Hydrocurve 6/24 (20/80) Cornea 1 mm smaller 
in aphakic eve 

4 41 days 3.0 Lensectomy, Permalens 6/12 (20/40) — 

vitrectomy 

5 7 hrs 2.9 Aspiration | Hydrocurve 6/6 (20/20) Cornea 1 mm smaller 
in aphakic eye 

6 10 days 2.9 Lensectomy, Bausch & Lomb 6/6 (20/20) ne 

vitrectomy 

7 16 days 27 Aspiration Hydrocurve 6/12 (20/40) Cornea 2 mm smaller 
in aphakic eye 

8 5 days 2.6 Aspiration Permalens 6/9 (20/30) — 


S eerie 


_ 33 cm from the child. The contact lenses 
were removed only once a week, at the 
time of our examination, whenever possi- 
ble. Retinoscopy was repeated on a 
monthly basis and changes in the powers 
of the contact lenses were made when- 
ever necessary. However, frequent fit- 
ting problems interfered with this 
planned protocol. 
Because of the extreme steepness of 
_ the neonatal cornea and the thickness of 


A lens too tightly fitted often led to corneal 


irritation, edema, or focal epithelial le- 
sions. Nonetheless, permanent corneal 
damage did not occur in any of the 


patients as a result of these problems. In 
two infants (Patients 3 and 7), the contact- 
lens fitting was initially successful, but for 
at least six weeks of their first year of life 
they both were without a contact lens 
because of complications attributable to 
contact-lens wear or because of repeated 
eontact-lens loss. Problems of contact- 
lens tolerance and retention were en- 
countered in several of the other chil- 
dren; in some instances frequent changes 


in the type, as well as in the power, of the 
contact lens were required. In the first 
year after surgery, the average number of 
contact lenses required by each infant 
was nine. 

Patching therapy was initiated at the 
same time as contact-lens fitting. Initial- 
ly, we recommended total occlusion of 
the phakic eye for 96 hours. After this 
period of total occlusion, we estimated 
the visual acuity of both the phakic and 
the aphakic eye with visual-evoked corti- 
cal potentials. We described previously 
the technique we used for measuring 
visual-evoked potentials.” Briefly, the 
visual-evoked potentials were elicited 
with a pattern onset-offset presentation. 
Presentation of the pattern initiated aver- 
aging for 64 iterations. We calculated 
visual acuity by extrapolating visual- 
evoked potential amplitude as a function 
of the fundamental spatial frequency of 
the checkboards to the baseline voltage 
or to the noise level of the control ob- 
tained by presenting the smallest pattern 
slide out of focus.” 

Patching therapy during the infants’ 
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preverbal development was tailored to 
maintain equal visual-evoked potentials 
in fellow eyes. Because of the frequent 
problems with contact-lens fitting and 
retention, we could not formulate a uni- 
form patching schedule for these chil- 
dren. However, we realized that total 
occlusion of the phakic eye for 48 hours or 
more in children less than 2 months old 
was not necessary to maintain the phakic 
and aphakic eyes at equal levels of visual 
acuity. Thus, we tended to patch the 
phakic eye for four to eight hours per day, 
depending on the visual-evoked poten- 
tial measurements. These measurements 
were repeated at least once each month 
until the child was able to read the 
Snellen chart or the illiterate E, at which 
time patching therapy was monitored by 
these standard clinical tests. In none of 
the children, however, was there a major 
discrepancy between the visual acuity 
measured with the standard subjective 
reading charts and that measured with 
the visual-evoked potential. Strabismus 
surgery, if necessary, was performed 
when the visual acuities of the two eyes 
had remained stable at three consecutive 
monthly examinations (Table 2). 
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RESULTS 


The visual acuities of the aphakic eye in 
the eight patients old enough to use 
either a Snellen chart or the illiterate E 
are summarized in Table 1. In five of the 
eight patients, visual acuities improved 
to 6/9 (20/30) or better after a mean 
follow-up period of 2.8 years. In the three 
children visual acuities improved to 6/24 
(20/80) or better. Two of the three chil- 
dren with visual acuities of less than 6/9 
(20/30) in the aphakic eye had serious 
problems with their contact lenses and 
were without optical correction for at 
least six weeks in the first year of life 
(Patients 3 and 7). The other patient in 
the series with a visual acuity of less than 
6.9 (20/30) in the aphakic eye was the 
oldest patient (41 days old) at the time of 
surgery (Patient 4). The corrected visual 
acuities in the phakic eyes of all eight 
patients were 6/6 (20/20) or better. We 
did not find occlusion amblyopia in any of 
our patients. a 

Table 2 summarizes the ocular align- 
ment of these eight patients. We found 
ocular deviations before surgery in only 
two patients (Patients 4 and 7). In con- 


TABLE 2 
OCULAR ALIGNMENT IN PATIENTS WITH MONOCULAR CONGENITAL CATARACTS 














Ocular Alienment 
eee eer IAT AEM 





Patient Aphakic Before 
No. Eye Cataract Surgery 
l Right Orthophoric 
2 Right Orthophoric 
3 Left Orthophoric 
4 Right 5° right esotropia 
5 Left Orthophoric 
6 Left Orthophoric 
7 Left 10° left esotropia 
8 Right Orthophoric 








After 
After Patching Strabismus Surgery 


10° left esotropia Left monofixation 


syndrome 

20° left esotropia Left monofixation 
syndrome 

15° left esotropia Left monofixation 
syndrome 

15° right esotropia Right monofixation 
syndrome 


No surgery 

Right monofixation 
syndrome 

10° left esotropia 

No surgery. 


5° right esotropia 
15° right esotropia 


20° left esotropia 
5° right esotropia 


TAARE EANAN Rewer err arama mA RenRtanen etter te heres ar Arasrerere Uf RHR fst rhe ervernrurarmmmman nena ey nspsttett re 
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trast, all eight patients had clear hetero- 
tropia after patching therapy was insti- 
tuted. This would be expected from the 
experimental animal models in which 
monocular occlusion has been shown to 
reduce the number of binocular units and 
the degree of binocularity. Four of the 
eight patients preferred fixation with 
their aphakic eye once good visual acuity 
had been attained (Patients 1, 2, 5, and 
6). Six of the eight patients underwent 
surgery to correct the heterotropias (Pa- 
tients 1 to 4 and 6 and 7) but none of the 
patients demonstrated binocularity. 


DISCUSSION 


_. Monocular congenital cataracts present 

frustrating clinical challenge. Although 
the surgical cataract removal can cause 
such complications as retinal detach- 










ment, membrane formation, glaucoma, 


and hemorrhage, no definite relationship 
between the type or timing of surgery 
performed and the final visual outcome 
has been established. Most investigators 
treating monocular congenital cataracts 
have agreed with Helveston, Saunders, 
and Ellis!’ that there is “virtually no 
chance of achieving a good visual result 
despite early surgery, prompt aphakic 
=> correction, and agressive amblyopia ther- 
- apy.” The failure to achieve good visual 
~ results has been attributed primarily to 
the frequency of other ocular defects’ or 
to the necessity of surgery in the first few 
days of life in order to avoid the irrepar- 
able consequences of visual deprivation.” 

The association of monocular congeni- 
tal cataracts with microphthalmos, stra- 
bismus, nystagmus, and other ocular 
anomalies has been cited frequently as an 
essential factor in the disappointing visu- 
al outcome.? These abnormalities have 
been noted in 30% to 70% of eyes with 
congenital cataracts.*! In our series of 
patients, four of the eight patients had 
microphthalmos in the cataractous eye. 
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Although this made surgery somewhat 
more difficult in these tiny infants and did 
account for some of the contact-lens fit- 
ting problems, our data did not support 
the thesis that microphthalmos is an 
insurmountable obstacle to attaining 
good visual function. 

We detected strabismus before surgery 
in only two of the eight neonates in this 
series. They were older neonates, 16 and 
41 days old at the time of surgery. In 
contrast, all eight patients had a signifi- 
cant amount of heterotropia after occlu- 
sion. We believe, therefore, that the 
strabismus associated with monocular 
congenital cataracts is a secondary phe- 
nomenon caused by visual deprivation, 
and not an intrinsically allied condition. 

Although there are undoubtedly cases 
of monocular congenital cataracts associ- 
ated with visually disabling retinal or 
optic nerve anomalies, we do not believe 
that associated ocular anomalies can ac- 
count for more than a small percentage of 
the dismal visual results. Moreover, in 
eyes without structural or functional 
anomalies, the visual results have been 
equally poor. 

We agree with von Noorden® that the 
major factor responsible for the uniformly 
poor visual prognosis of monocular con- 
genital cataracts is irreversible depriva- 
tion amblyopia. In recent years, animal 
experiments have shown that the visual 
deprivation syndrome may be produced 
during a critical period of sensitivity. This 
visual deprivation results in a predictable 
set of behavioral, electrophysiologic, and 
histologic anomalies of the visual sys- 
tem. 222% These include a decrease in 
visual acuity in the deprived eye, a 
reduction in cortical neurons receiving 
binocular input and in those connected 
with the amblyopic eye, and a decrease in 
cell sizes in all layers of the lateral 
geniculate body that are innervated by 
the amblyopic eve. 
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The severity of changes produced at 
the cortical level after a single week of 
unilateral eyelid closure in the first 
month of life is remarkable.#! However, 
the extraordinary rapidity of maximal 
alteration of normal cortical physiology is 
not paralleled by the slower changes in 
the lateral geniculate body. Most perti- 
nent to the clinical problem of treating 
monocular congenital cataracts is the 
observation that early in this sensitive 
period the originally deprived eye can 
recapture its cortical connections com- 
pletely while the lateral geniculate body 
still shows the effects of visual depriva- 
tion.” 

The timing and duration of the critical 
sensitive period in humans has yet to be 
determined. However, Vaegan and Tay- 
lor have argued that the critical period 
may be deduced by studying children 
with amblyopia occurring after uncom- 
plicated unilateral cataract and the sub- 
sequent aphakic blur. These authors 
argued that “in unilateral congenital cata- 
ract, surgery and optical correction, if 
indicated, should be completed within 
the first four months of life.” Although we 
have treated very few children with mon- 
ocular cataracts who were more than 3 
months old, our preliminary data showed 
that surgery and optical correction are 
urgent. Certainly, extensive data from 
previously published series suggested 
that good visual results are rare in chil- 
dren 6 months old or older. 68103.14 

Although we are convinced that good 
visual acuity can be obtained with some 
degree of regularity if early surgery is 
performed in children with monocular 
congenital cataracts, we are not satisfied 
with our current treatment program. 
None of our patients demonstrated any 
binocular interaction. This may have 
been the result of severe deprivation of 
binocular input to cortical cells during 
the early period of intensive patching. 
Therefore, we are currently investigating 
alternative patching regimens that allow 
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more binocular stimulation while main- 
taining good visual acuity in the aphakic 
eye. Another possible reason for the lack 
of binocularity in our patients was the 
aniseikonia induced by the high-plus con- 
tact lenses fitted. We intend to investi- 
gate whether the reverse Gallilean tele- 
scopic correction advocated by Enoch® 
results in better binocularity. 

Despite these problems in our current 
treatment protocol, we believe our re- 
sults showed that surgery during the 
neonatal period is not only justified but 
probably essential in any successful treat- 
ment of monocular congenital cataracts. 
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AN ANALYSIS OF TREATMENT OF CONGENITAL GLAUCOMA 
BY GONIOTOMY 
WARREN L. BROUGHTON, M.D. 
Bethesda, Maryland 


AND 


MARSHALL M. Parks, M.D. 
Washington, D.C. 


We used goniotomy as the initial surgical procedure in 34 patients 
(50 eyes) with congenital glaucoma. An overall success rate of 88% 
was achieved with one or more goniotomies. The age at disease onset, 
level of intraocular pressure, and corneal diameter did not signifi- 
cantly influence the surgical outcome. The refractive error proved to be 
a valuable indicator of operative success or disease progres- 
sion. A satisfactory visual outcome was associated with treatment by 


goniotomy. 


The surgical treatment of congenital 
glaucoma by goniotomy can offer a favor- 
able prognosis in this rare condition. Re- 
ports of a poor success rate with goniot- 
omy as the initial procedure, +? however, 
led several investigators to seek alterna- 
tive surgical techniques.*4 These early 
reports’* mostly involved patients operat- 
ed on without the benefit of direct angle 
visualization, which resulted in a high 
complication rate. The de-emphasis of 
goniotomy performed with angle visuali- 
zation in favor of trabeculectomy or tra- 
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beculotomy prompted us to review our 
experience with goniotomy during the 
last 20 years. Retrospectively, we studied 
the clinical characteristics of congenital 
glaucoma and the surgical results ob- 
tained by goniotomy in 50 eyes. 


SUBJECTS AND METHODS 


In children under 3 years old, the 
diagnosis of congenital glaucoma was 
established by the presence of signs of 
increased intraocular pressure such as 
breaks in Descemet’s membrane, loss 
of corneal transparency, buphthalmos, 
megalocornea, or an increased cup-disk 
ratio. The diagnosis was confirmed at the 
time of surgery by measurement of the 
intraocular pressure or visualization of 
the anterior chamber angle structures 
consistent with congenital glaucoma. In 
children who were over 3 years old, the 
presence of megalocornea or buphthal- 
mos was essential for the diagnosis. All 
patients operated on since 1960 by one of 
us (M. M. P.) with goniotomy as the first 
surgical procedure were considered for 
the study; patients with glaucoma associ- 
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ated with ocular or systemic disease were 
excluded. These conditions included an- 
terior segment dysgenesis, aniridia, ru- 
bella, persistent hyperplastic primary 
vitreous, or Sturge-Weber disease. How- 
ever, one patient with trisomy 21 and one 
clinically normal patient with pericentric 
inversion of chromosome 11 were includ- 
ed. Patients previously operated on were 
also excluded. A minimum of six months 
of follow-up care after the first surgery 
was necessary for inclusion in the study. 
All goniotomies were performed with the 
Worst goniolens, which allowed micro- 
scopic visualization of the angle struc- 
tures. Patients were divided into groups 
. according to onset of disease symptoms as 







=- determined historically or by initial ex- 


mination. Five groups of patients were 
thus determined: (1) those from birth to 





; (2) those from > 5 days to 
-1 month old; (3) those from > 1 month to 
6 months old; (4) those from > 6 months 
to 3 years old; and (5) those whose ages 
were unknown. 

Visual acuity, corneal diameter, 
cup-disk ratio, refractive error, and in- 
traocular pressure were obtained, when 
possible, before surgery and during 
follow-up care. Corneal diameters were 
measured to the nearest 0.5 mm, with the 
patient under anesthesia, by calipers 
applied to the horizontal corneoscleral 
limbus. Refractive error was determined 








by retinoscopy after cycloplegia with 2% 
EF cyclopentolate during outpatient exami- 


“nations on a six-month basis. Intraocular 
“pressure was measured by applanation 
tonometry with the patient under anes- 
thesia until cooperation permitted mea- 
surements during office visits. Statistical 
analysis was performed to determine any 
correlative significance of the surgical 
results to the various clinical findings. 
Clinical characteristics--The male to 
female ratio of the 34 patients (50 eyes) 
included in the study was 1:1. Eighteen 
patients had unilateral disease, involving 
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the left eye in 12 patients, and the right 
eye in six. There was a family history of 
congenital glaucoma in four of the 34 
patients, including two sisters. Two of the 
patients were premature and one had 
Down's syndrome. 

The most common symptoms or signs 
that prompted ophthalmologic attention 
are shown in Table 1. 

On initial examination, corneal cloudi- 
ness or breaks in Descemet’s membrane 
were noted in 42 of 50 eves. In all cases, 
the anterior chamber angle appeared 
to be consistent with our experience 
with primary congenital glaucoma. No 
significant anomalies of the iris or cor- 
nea were noted. Additional clinical find- 
ings included an impatent nasolacrimal 
duct in several patients, an ipsilateral 
cataract in one patient, and strabismus in 
three patients. 





RESULTS 


In this study, the criteria for success 
were a decrease in intraocular pressure to 
less than 21 mm Hg and the absence of 
evidence of disease progression (optic 
nerve cupping, refractive error, and the 
like) for a minimum period of six months 
after surgery. All patients were eventual- 
ly cured surgically, although six eyes 
required alternative surgical procedures. 
Nineteen eyes required a second opera- 
tive procedure; goniotomy was used in 
17. Seven eyes, in which the intraocular 
pressure was normal for at least six 


TABLE 1 


INITIAL SIGNS OR SYMPTOMS 
OF CONGENITAL GLAUCOMA 








Patients 
Sign or Symptom No. % 
Change in size of eves 19 56 
Corneal cloudiness 17 50 
Tearing 10 29 
Photophobia 3 9 
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months and thus were considered to be 
successfully treated by the initial gonioto- 
my, later developed a recurrence of their 
disease. The first occurred nine months 
after the initial goniotomy and the re- 
mainder during the next five years. Three 
of these eyes required alternative surgi- 
cal procedures and are included in the six 
eyes mentioned previously. Only one 
patient underwent a third goniotomy, 
which was successful, that followed re- 
currence of disease seven years after a 
successful second goniotomy. The overall 
success rate (+ 1 S.E.) for one or more 
goniotomies was 88% (+ 4.6). The surgi- 
cal success rate by age at onset of disease 
is presented in Table 2. Normal intraocu- 
lar pressure after six months was the 
criterion for success. When evaluated 
from the standpoint of surgical success 
during the entire period of follow-up 
care, the cumulative chance of success 
after the initial goniotomy was 0.597 or 
60%. Of the 19 failures (39% of 50 eyes), 
13 occurred within the first six months 
and the remaining six during the next five 


years (Table 3). 
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The success rate, although highest in 
the group of patients aged 1 to 6 months 
old, was not significantly different at 
various ages of onset, either for the first 
(P > .75) or the second (P > .38) goni- 
otomy. Additionally, the overall success 
rates of 74% for the first and 82% for the 
second goniotomy were not significantly 
different (21) = .136; P > .7). 

The surgical success rate after the 
primary procedure was compared to vari- 
ous clinical factors to determine any 
positive associations. 

No statistically significant difference 
was found for the success rate at the 
various ages of initial treatment (P > .1) 
(Table 4). Additionally, no statistically 
significant association was observed with 
either the corneal diameter or the dura- 
tion or level of intraocular pressure and 
the surgical outcome (Tables 5 and 6). 
The median corneal diameter, when first 
clinically measured, was 13.0 mm (range, 
11.0 to 15.0 mm). All corneal diameters 
greater than 14 mm were successfully 
treated with the first surgery except one 
which was successfully treated by the 


TABLE 2 
SUCCESS OF GONIOTOMY AT AGE OF DISEASE ONSET 


aaaea 
ame ena aa a a a a OTERO UNaaahoananeseEEentteEmenneteoeee ee 











First Goniotomy a O Second Goniotomy  ć 
x4) = 1.41, P>.75 x4) = 4.15, P>.38 
Success Failure Success Failure 
Age No, %e No. No. Ý No 
aaa OUO ` 
0-5 days 9 75 H l 100 0 
5 days~1 mo 6 67 3 3 60 2” 
1 mo-6 mos 14% 82 3 4§ 100 0 
6 mos-—3 yrs 5. 71 2 2 67 T 
Unknown 3 60 2 4* 100 0 
Total 37 T4 3 14 §2 3 


“Two trabeculectomies as second procedure. 
‘Two trabeculectomies as third procedure. 


“One of these patients had recurrence of disease and required a second goniotomy. 
‘One patient required a third goniotomy six years later. 


'Trabeculectomy as third procedure. 


Ñ, iad 4 * z 3 “ 
‘Two of these patients had recurrence of disease and required a second goniotomy. 


*One recurrence treated with cyclocryotherapy. 
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TABLE 3 
SUCCESS OF INITIAL GONIOTOMY DURING ENTIRE FOLLOW-UP PERIOD" 


nanea 


aaee Ia IIIT T 


No. of No. of No. of Eyes 
Eyes at Failures Withdrawn Chance Chance Cumulative 
wc Postoperative Interval During During of of Chance of 
Interval Beginning Interval Interval Failure Success Success 

0-1 mo 50 10 0 2 8 .800 

1 mo-6 mos 40 3 0 073 925 .740 

6 mos—l yr ey 1 0 027 973 .720 

1 yr-2 yrs 36 3 4 088 912 656 

2 yrs—3 yrs 29 1 8 040 .960 630 

3 yrs—4 yrs 20 0 I 0 1.0 .630 

4 yrs~5 yrs 19 1 0 053 947 597 

5 yrs—10 yrs 18 0 0) 0 1.0 597 

10 yrs—15 yrs oOo B 0 9 0 1.0 597 


A 
*Prepared according to “Life Table” approach; from Corron, T.: Statistics in Medicine, 5th ed. Boston, 


Little, Brown and Co., 1974, p. 244. 


second goniotomy. The initial intraocular 


pressure, although lower for the patient 


=o first goniotomy (Table 6), was not signifi- 
-cantly (P > 





> .1) different than that of the 
failure group. 

The mean + 1 S.D. of the follow-up 
period for all patients from the last 
surgical procedure was 65.9 months 
(+ 54 months; median, 60.0 months). 
Observations of the preoperative intra- 
ocular pressure, refractive error, and 
< gup-disk ratio and the postoperative 
changes determined at the patient's last 
visit are listed in Table 7. 
~The mean intraocular pressure at the 


TABLE 4 
SUCCESS OF FIRST GONIOTOMY 


- - 


Age at 

Time of Total 

Surgery No. Jo Cases 
eee eter een ees ener netomat ek teres 
0-2 mo 5 50 10 
2-6 mos 14 78 18 
6 mos—l yr 8 100 8 
lyr 10 71 14 

Total 37 AS 50 


(3) = 5.99; P >.1 


annman EAA A aannaaien 


final visit was significantly (P < .001) 
lower than its initial value. A paired 
comparison in 41 eyes, where initial and 
final measurements were available, 
showed a statistically significant (P < .03) 
reduction of the refractive error from 
—6,24 diopters (spherical equivalent) to 
—4.81 diopters. A small yet statistically 
significant (P < .003) decrease in the 
mean cup-disk ratio was found in a paired 
comparison between the preoperative 
observation and the last follow-up obser- 
vation. 

All patients with unilateral glaucoma 
had anisometropia; the mean refractive 
difference was 4.93 diopters of myopia on 
the affected side (S.D. = 3.63; range, 
—0.75 to 14.5 diopters). The treated eye 
became normal during the follow-up pe- 
riod. Snellen visual acuity, rather than 
fixation responses, could be determined 
in 29 of 50 eyes at the patient's last visit. 
Two patients (four eyes) had nystagmus. 
Fifteen eyes had visual acuities equal to 
or better than 6/12 (20/40); visual acuities 
were 6/18 (20/60) or better in 20 eyes. 
None of the eyes developed a cataract or 
other significant postoperative complica- 
tion. No patients required adjunctive 
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TABLE 5 
INFLUENCE OF CORNEAL DIAMETER ON SUCCESS OF FIRST GONIOTOMY 


Senn tenn erent net 
eee 





Mean 

Corneal Diameter (mm) 
Success 13.14 
Failure 12.94 


S.D. 


1.01 
0.56 





No. of 
Range Median Cases 
11.00-15.00 13.00 39 
11.00-14.25 13.00 13 


ts = .791 (unpaired); P >.5 


a a a E a L 


medical therapy for control of intraocular 
pressure after surgical success. 


DISCUSSION 


Since Barkan? introduced the tech- 
nique of goniotomy under direct visual 
control, it has become the standard in 
surgical therapy and has significantly 
decreased the complication rate from 
“blind” techniques.® Reports on the sur- 
gical treatment of congenital glaucoma. 
therefore, have been designed to com- 
pare the success of other procedures to 
goniotomy and to delineate the clinical 
factors that may influence the surgical 
success rate. 

Most studies have shown an overall 
success rate for reduction of intraocular 
pressure to normal in congenital glauco- 
ma to be between 60% and 80% after 
repeated goniotomies.“® Dissatisfaction 
with the technique, however, has been 
ascribed to its poor success rate after the 
initial procedure.!” Additionally, clinical 
factors such as an early age at onset of 
disease and a corneal diameter greater 
than 14 mm have each been reported to 
affect adversely the success of goni- 
otomy.*? 


In a large combined series of 253 eyes 
operated on by goniotomy,! less than one 
half were successfully treated by the 
initial procedure, even though a final 
success rate of 77% was achieved by five 
or fewer goniotomies.' The largest failure 
group was that in which the age at onset 
was from birth to 2 months. In this 
group, only 55% achieved normal results. 
Douglas‘ similarly found a success rate of 
76%, but two thirds of the eyes required 
more than one procedure. Additional 
studies have further supported the im- 
pression of a low success rate after the 
first procedure and a poor success rate in 
the early age group." Other tech- 
niques, such as trabeculectomy, have, 
therefore, been explored as alternative 
first procedures and have been found to 
have a higher success rate. 342 

In this study we found a high success 
rate (74%) for reduction of intraocular 
pressure to normal for at least six months 
after the first procedure with a visualized 
goniotomy. This rate compares favorably 
with those for other more complicated 
techniques. However, the reduction of 
intraocular pressure after a goniotomy 
does not guarantee a long-term success 


TABLE 6 
INFLUENCE OF INITIAL INTRAOCULAR PRESSURE ON SUCCESS OF FIRST GONIOTOMY 


reren aan aaau etre e a transient eenean ee 


Mean Intraocular Pressure 


(mm Hg) SD: Range Median No. of Cases 
ss i r UUU 
Success 28.71 3.15 22-36 30.5 l4 
Failure 33.25 TAS 20-44 34 8 


t = 1.652 (unpaired); P >.1 
a U 
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TABLE 7 
CLINICAL FACTORS INFLUENCED BY SURGICAL SUCCESS 


OOO aaraa 


Intraocular Pressure 
(mm Hg) 


Refractive Error 


(Diopters) Cup-Disk Ratio 


in tL 


Initial Measurement 


Mean 30.36 —6.24 0.53 
S.D. 6.44 6.75 0.31 
No. of patients 22 41 23 
Final Measurement 
Mean 14.97 —4,81 0.42 
S.D. 4,36 5.60 0.37 
No. of patients 50 41 23 
ty = 11.84 (unpaired) t = 2.23 (paired) tə = 3.36 (paired) 
P <.001 P <.03 P <.003 





because recurrence of glaucoma can be 
expected in 10% to 18% of operated 
-eyes.® In our study, seven eyes (14%) 
developed a recurrence of glaucoma : after 
six months of normal intraocular pres- 


gure, and five eyes (10%) after one year. 


The period of normal intraocular pressure 
necessary for consideration as a success- 
ful procedure thereby becomes an arbi- 
‘trary designation. Thus, we chose six 
months as an index for success in our 
study. Based on our data, the cumulative 

chance of success for a 15-year period 
after having been successful for the first 
six months is 0.807 (80.7%). This is a 
< conditional probability that takes into 


A account different observation intervals 
and: withdrawals during the interval. 


After one year of success in our study of 
50 eyes, the chance of success during the 
remaining years of observation up to 
15 years is 0.829 (82.9%). The closeness 
of these two percentages suggests that 
success of the procedure can be reliably 
assessed within the first postoperative six 
months. 

Patients with onset of disease from 
birth to 2 months of age showed a success 
rate of 72%, although most of these 
patients were treated at an older age. 
When examining patients who were 
treated between birth and 2 months of 
age, we found a lower success rate of 59% 
with the initial procedure (Table 4). Al- 


SOOS eaa ACCC AT, 


though the data indicate a higher success 
rate of 80% for those patients older than 
2 months at surgery, the difference be- 
tween the two success rates does not 
attain statistical significance (P > .1). 
A lower success rate, however, might be 
anticipated in eyes with physical charac- 
teristics of being smaller, or with greater 
corneal cloudiness, each of which may 
increase the surgical difficulty of an intra- 
ocular procedure. Additionally, cases of 
congenital glaucoma that occur in the 
newborn enod may have unrecognized 
associated anterior chamber angle abnor- 
malities.” 

We found no statistically significant 
association between the success rate of 
the first goniotomy and either duration of 
disease or level of intraocular pressure 
before treatment. 

Another factor, previously stated to be 
associated with a poor result,*” is a corne- 
al diameter greater than 14 mm. Our 
study clearly demonstrated that an equal 
success rate should be anticipated regard- 
less of corneal diameter. Morin, Merin, 
and Sheppard® showed that the corneal 
diameter is a direct function of intraocu- 
lar pressure and duration of disease. They 
reported an increase of 0.5 mm in the 
corneal diameter for every 10 mm Hg 
above 20 mm Hg. They further reported 
a decrease of up to 2 mm in the corneal 
diameter after successful treatment. Sim- 
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ilarly, in this study a decrease in corneal 
diameter of 0.5 to 1.0 mm was observed 
postoperatively in six eyes, four of which 
had normal intraocular pressure by the 
age of 6 months, one at 12 months, and 
one at 15 months. 

The refractive error in congenital glau- 
coma has not received adequate attention 
as an important clinical factor in this 
disease. Haas? reported anisometropia 
of at least 2.0 diopters of sphere or 
1.5 diopters of cylinder in cases of unilat- 
eral glaucoma with the affected eye being 
more myopic or less hypermetropic than 
the normal fellow eye. Both Haasê and 
Douglas’ suggested that in many cases 
the anisometropia was responsible for the 
extremely poor visual result despite sur- 
gical success. In this study we found that 
changes in the refractive error toward 
myopia may serve as the primary indica- 
tor of disease and that, after treatment, 
changes toward hypermetropia are likely 
to serve as the best indicator of surgical 
success of those factors that can be ascer- 
tained in the office. In the unilateral 
cases, the average amount of anisometro- 
pia was 4.93 diopters of myopia (that is, 
less hyperopia) on the affected side. This 
is consistent with other reports, although 
our visual results are much better in the 
unilateral cases than has been previously 
reported.” Eight patients had visual 
acuities of 6/12 (20/40) or better and two 
patients achieved bifixation with 40 sec- 
onds of stereoacuity. These results con- 
firm the necessity of early surgical inter- 
vention and management of potential 
amblyopia by conventional occlusion 
therapy, which may be necessary to either 
reestablish a normal fixation response 
or to treat significant anisometropia of 
more than 2.0 diopters in cases of ex- 
treme myopia or hypermetropia. In bilat- 
eral cases, change in the refractive error 
toward hypermetropia was primarily 
achieved in the older age group. This 
again may support a tendency toward a 
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higher surgical success rate with the ini- 
tial operative procedure in older pa- 
tients. 

Although most cases of congenital glau- 
coma occur within the first year of life,” a 
varying degree of severity can be noted 
with this disease. The heterogeneity in 
the manifestation of this disease contin- 
ues to warrant investigation in the infant 
patient with increasing anisometropia or 
bilateral progressive myopia. 
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~ SCANNING AND TRANSMISSION ELECTRON MICROSCOPIC STUDIES 
OF TWO CASES OF PIGMENT DISPERSION SYNDROME 


ANSELM KAMPIK, M.D., W. RICHARD GREEN, M.D., HARRY A. QUIGLEY, M.D., 
AND L. HARRELL PIERCE, M.D. 
Baltimore, Maryland 


We examined four eyes obtained post mortem from two patients who 
had increased intraocular pressure, normal visual fields, and pigment 
dispersion syndrome. Gross examination, light microscopy, scanning 
electron microscopy, and transmission electron microscopy disclosed 
elongated regions on the posterior iris surface of all the eyes. The cell 
membrane of the iris pigment epithelium was disrupted and there was 
extrusion of pigment granules at these locations. These areas of iris had 
a radial distribution (paralleling the course of the packets of zonular 
fibers) and corresponded to the peripheral iris transillumination 
defects. Pigment was dispersed in the anterior segment and on the pars 
plana. In the trabecular meshwork the pigment was free, within 
macrophages, and within endothelial cells. We observed giant vacuoles 
in the endothelium of Schlemm’s canal. 

_ These findings suggested that friction between the zonular fibers and 
peripheral iris led to focal disruption of iris pigment epithelium and 
release of pigment granules. The increased pigment within the trabecu- 
lar meshwork and Schlemm’s canal may indicate that the glaucoma 
sometimes associated with pigment dispersion is caused by pigmentary 
obstruction, although congenital imperfections of the outflow channels 
may also be a factor. 


Francois! and Sugar and Barbour? were syndrome is characterized by areas of 





the first to describe pigmentary glauco- 
ma. This rare, usually bilateral, disorder 
was originally believed to affect primarily 
young myopic men. Later reports*’ dem- 
onstrated that this disease also occurs in 
women and in elderly people. Myopia 
was found in almost every case. The 
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depigmentation of the iris, pigment de- 
posits on structures of the anterior seg- 
ment of the eye, and increased intraocu- 
lar pressure.*® The presence of pigment 
within the corneal endothelium (Kriiken- 
berg spindle), anterior to the inferior 
Schwalbe line (Sampaolesi line), and in 
the trabecular meshwork produces a 
dense pigmented ring in the anterior 
chamber angle. Although not every pa- 
tient with the pigment dispersion syn- 
drome develops visual field loss,*’ many 
authors have reported open-angle glauco- 
ma with this syndrome.***" Several his- 
topathologic studies have suggested that 
the pigment is released from the iris 
pigment epithelium." 
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Two different pathogenetic mecha- 
nisms have been proposed to account for 
the loss of pigment from the posterior 
iris: (1) an idiopathic atrophy or dysplasia 
of the iris pigment epithelium of un- 
known or congenital origin®+57. (2) the 
release of pigment may be caused by a 
rubbing of the peripheral (often concave) 
iris against the anterior packets of the 
lens zonular fibers in predisposed per- 
sons.” 

Among the pathogenetic mechanisms 
suggested as causes of increased intra- 
ocular pressure in pigmentary glaucoma 
are obstruction of the intertrabecular 
spaces by pigment granules or by pigment 
phagocytosis in the trabecular meshwork 
endothelium, ‘883819 damage to the tra- 
becular endothelium by the phagoey- 
tosed pigment,” and a congenital defect, 
described as a “goniodysgenetic altera- 
tion. = | 

These theories concerning the mech- 
anisms of release and dispersion of 
pigment and the associated glaucoma 
were primarily based on clinical observa- 
tions and the histopathologic examination 
of surgical specimens. Few histologic 
studies have been done, however, on 
eyes obtained from patients with clinical- 
ly documented glaucoma." 

We studied the gross, light microscop- 
ic, scanning microscopic, and transmis- 
sion electron microscopic findings for 
four eyes (two patients) obtained at au- 
topsy. These patients had had pigmen- 
tary dispersion with clinically document- 
ed increased intraocular pressure. We 
assessed the possibility of mechanical 
disruption of iris pigment epithelium by 
friction between the anterior zonular 
fibers of the lens and the peripheral iris. 
as suggested by Campbell. Additionally, 
we examined the ultrastructure of the 
anterior chamber angle. 


CASE REPORTS 


Case 1—A 3l-vear-old woman had had ocular 
hypertension for two years. Repeated ophthalmo- 
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logic examinations had shown bilateral Kriikenberg 
spindles and a considerable amount of pigment in the 
trabecular meshwork causing a 360-degree angle 
(Shaffer grade HD bilaterally. The cup-disk ratio was 
=0.3 in both eves. There were no visual field defects. 
Intraocular pressure ranged from 18 to 26 mm Hg by 
applanation tonometry. She did not use any medica- 
tion to decrease the intraocular pressure. She had 
mild myopia (R.E.: ~1.25 and L.E.: ~1.5). Before 
her death from cardiovascular disease, the patient's 
best corrected visual acuity was 6/6 (20/20) in both 
eyes. 

Case 2--This man had had bilateral Kriikenberg 
spindles and increased intraocular pressure for more 
than 26 years. Before his death at the age of 81 years, 
his chamber angles were deep and his intraocular 
pressure ranged from 20 to 32 mm Hg without 
therapy. 

Fifteen years after his first examination, the pa- 
tient began taking 1% pilocarpine drops every 12 
hours; this was later increased to 4% pilocarpine. 
This therapy caused an increase in density of the 
Kriikenberg spindle, but decreased his intraocular 
pressure to 20 to 23 mm Hg in both eves. He had 
mild myopia (R.E.: -0.75 -0.5 x 90 and L.E.: 
70.25 0.25 120). His visual fields, regularly 
tested with the Goldmann perimeter, were always 
without defects. There was no abnormal cupping of 
the optic nerve head. In the years before his death, 
his visual acuity deteriorated slightly because of early 
senile cataracts. 


MATERIAL AND METHODS 


The eyes of both subjects were ob- 
tained within two hours of death. The 
right eye of Patient 1 and both eyes of 
Patient 2 were fixed immediately in 10% 
buffered formaldehyde. Patient 1's left 
eye was fixed in a buffered solution of 1% 
glutaraldehyde and 4% formaldehyde. 

After gross examination and routine 
processing, we prepared 200 serial sec- 
tions through the central pupillary optic 
nerve portion of the right eve in both 
cases. We prepared meridional segments 
of the anterior part of the left eye in both 
cases, with and without parts of the lens, 
for scanning electron microscopy by the 
critical-point drying method with liquid 
carbon dioxide and coating with gold- 
palladium alloy. 

After examining the specimens by 
scanning electron microscopy (20 kV), 
we removed one piece of tissue (Case 1), 
showing a defect of the iris pigment 
epithelium, from the mount, placed it in 
100% propylene oxide for 15 minutes, 
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embedded it in epoxy resin, and sec- 
tioned it through the iris defect for 
transmission electron microscopic exami- 
nation. 

For each eye, we postfixed samples 
of the chamber angle and two different 
areas of the iris and lens in 2% phos- 
phate-buffered osmium tetroxide for two 
hours. Further processing of these sam- 
ples included standard dehydration, em- 
bedding in epoxy resin, and preparation 
of semithin sections for orientation and 
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thin sections for transmission electron 
microscopy. 


RESULTS 


Gross examination disclosed pigment 
deposits in the trabecular meshwork and 
on the back of the cornea, where the 
deposit formed a Kriikenberg spindle 
(Fig. 1). Dispersed pigment was also 
present on the zonular fibers, the equato- 
rial region of the lens (Fig. 2) and on the 
pars plana (Fig. 3). 


Fig. 1 (Kampik and associates). 
Case 1. Kriikenberg spindle (top) 
appears as a vertical pigmented area 
(arrow) in center of cornea (X10). 
SEM (middle, X3,000) and cross- 
sectional (bottom, hematoxylin and 
eosin, X220) views show pigment 
granules within endothelial cells. 
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Fig. 2 (Kampik and associates). Case 2. Top left, Pigmented zonular fibers on lens capsule (long arrow) and 
midperipheral concavity on iris (short arrows) (x 10). Top right, SEM view of pigment clumps within rectangle 
at top left (x800). Bottom left (SEM, x1,500) and bottom right (TEM, 30,000), Zonular fibers. 


= 
oil 


Fig. 3 (Kampik and associates). 
Case 1. Pigment-laden macrophages 
on pars plana (SEM, X1,100). 
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We observed similar changes in the iris 
of each eye in both cases. Microscopical- 
ly, there were many midperipheral radial 
irregularities on the posterior iris surface 
(Fig. 4). By scanning electron microsco- 
py, those areas appeared as distortions in 
the sequence of circumferential ridges in 
an otherwise smooth posterior iris sur- 
face. These localized areas, measuring 20 
to 200 p wide and up to 600 p long, 
paralleled the course of packets of the 
zonular fibers that followed the course of 
the valleys between the ciliary processes 
en route to the lens capsule. 

At higher magnification, pigment gran- 
ules extruded from several pigment epi- 
thelial cells within the local atrophic 
areas (Figs. 4 and 5). We noted occasional 
small membranous and filamentary struc- 
tures in these areas (Fig. 5). In other 
atrophic areas, the iris pigment epitheli- 
um appeared thin, and bare muscle fibers 
of the underlying dilator pupillae muscle 
were visible (Fig. 5, bottom). The surface 
of the adjacent cells had microvillous 
processes surrounding some of these de- 
fects, giving them a rough appearance 
(Fig. 4). 

Light microscopy showed localized 
atrophic areas of the iris pigment epithe- 
lium in the peripheral one third of the 
iris. The underlying dilator pupillae mus- 
cle showed areas of atrophy and hyper- 
plasia, and the number of clump cells was 
above normal in the adjacent iris stroma 
(Fig. 5, inset). 

A specimen from Case | that showed a 
linear defect of the iris pigment epitheli- 
um by scanning electron microscopy was 
sectioned through that defect and exam- 
ined by transmission electron microsco- 
py. In that area, which was about 25 p 
wide, the posterior layer of iris pigment 
epithelium was partially absent and the 
underlying dilator pupillae muscle was 
discontinuous for a short distance. The 
adjacent cells lacked a basement mem- 
brane on their posterior surface, and only 
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that region was covered by numerous 
microvilli (Fig. 6). The center of the 
defect was filled by a moderate amount of 
free pigment and cellular debris, includ- 
ing pyknotic nuclei. This eye had been 
fixed for electron microscopy ‘and was 
well preserved. We saw similar defects in 
the posterior iris of Patient 2 with trans- 
mission electron microscopy. 

Additionally, large intercellular and 
intracellular spaces were present within 
the atrophic areas of iris pigment epithe- 
lium (Fig. 7). We found redundancies of 
the posterior cell membrane and the 
basement membrane of the iris pig- 
ment epithelium in some areas (Fig. 7). 
Occasional pigment granules scattered 
throughout the iris pigment epithelium 
in both cases were slightly irregular in 
their electron density and showed some 
disintegration. 

The pigmented and nonpigmented epi- 
thelia of the ciliary body were normal, 
and we observed no abnormalities of the 
pars plana except for pigment-laden mac- 
rophages in some areas. 

There was a substantial amount of 
pigment in the anterior chamber angle 
(Fig. 8, top), although there were open 
channels in the trabecular meshwork. 
The cytoplasm of some of the trabecular 
endothelial cells was filled by pigment 
granules of the same diameter as those in 
the iris pigment epithelium (Fig. 8, bot- 
tom). Scattered pigment-laden macro- 
phages were present on the surface of the 
trabecular pillars (Fig. 9). 

We confirmed these findings by trans- 
mission electron and light microscopy 
(Figs. 9 and 10). We found that most of 
the trabecular pigmentation in these sec- 
tions was in the uveal meshwork; the 
amount varied in different areas. We 
observed giant vacuoles in the endotheli- 
um lining Schlemm’s canal (Fig. 10, top 
right) which was almost free of pigment — 
granules. Although the trabecular endo- 
thelial cells appeared to be intact in cross 
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Fig. 4 (Kampik and associates). Case 1. Top left, Radial zone (between white arrowheads) of irregularities of 
the posterior iris surface runs perpendicular to the normal circumferential ridge of the iris (asterisk) and 
parallels the course of zonular fibers originating in the valleys between the ciliary processes (black arrow, tip of 
one ciliary process) (SEM, x 180). Top right, Irregular surface of posterior iris (SEM, X400). Bottom, Broken 
pigment epithelial cells. White arrowheads indicate plane of section for TEM in Figure 6 (SEM, x 3,300). 
Inset, Microvilli partially cover surrounding cells (SEM, x 10,000), 


VOL. 91, NO. 5 PIGMENT DISPERSION SYNDROME 579 





Fig. 5 (Kampik and associates). Case 2. Inset, Cross-sectional view showing atrophy of dilator pupillae 
muscle (long arrow) and hyperplasia (arrowheads) in midperipheral iris pigment epithelial defect (hematoxylin 
and eosin, X250). Top, Two radial grooves parallel course of zonular iris pigment epithelium (SEM, X80). 
Bottom left, A membranous structure covers parts of the cell (SEM, X2,000). Bottom right, Possible bare 
fibers (arrows) of underlying dilator pupillae muscle (SEM, 500). 
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Fig. 6 (Kampik and associates). Case 1. Higher-power view of iris surface shown in Figure 4. Posterior layer 
of iris pigment epithelium is partially absent and the dilator pupillae muscle is discontinuous (long arrows). 
Cellular debris and free pigment granules partially fill the defect. Adjacent cells show microvilli (arrowheads) 
(TEM, X27,000). 


sections, by scanning electron microsco- 
py some trabecular pillars seemed to lack 
endothelial cells (Fig. 11). However, we 
found this in only one eye (Case 1) and we 
could not identify definitely damaged or 
missing endothelial cells within the tra- 
becular meshwork by transmission elec- 
tron microscopy. 

Pilocarpine therapy did not appear to 
have caused any detectable changes in 
the eyes in which it was used (Case 2), 


DISCUSSION 

Histologic studies in two cases of clini- 
cally documented pigment dispersion 
syndrome showed that peripheral, local- 
ized, and radially oriented areas of the 
posterior iris surface were the sources of 
the released pigment granules. We found 
this pigment in the anterior segment of 
the eyes as free granules or within macro- 
phages and within endothelial cells of the 


VOL. 91, NO. 5 PIGMENT DISPERSION SYNDROME 581 





Fig. 7 (Kampik and associates). Case 2. Posterior iris defect. There are large intercellular and intracellular 
spaces within the epithelial layers (asterisks) and redundancies of the basal plasma and basement membranes 
(long arrows). Pigment granules are slightly irregular and show some disintegration (arrowheads) (TEM, 
x 5,000). 
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Fig 8 (Kampik and associates). Case 1. Top left, Intense band-like pigmentation of trabecular meshwork 
(<8). Top right, Higher-power view shows full-thickness involvement (x50). Bottom, Trabecular endothelial 
cell has pigment granules with the same diameter as those in iris pigment epithelium (SEM, x8, 100). 


cornea and trabecular meshwork. These 
findings were similar to those described 
in earlier clinicopathologic studies, "6 
The scanning electron microscopic obser- 
vations of the posterior surface of the iris 
in our cases, however. did not support 
the idea that these alterations were 
caused by a congenital or developmental 


abnormality." Our material showed 
that the radially oriented defects in the 
posterior iris surface consistently fol- 
lowed the course of groups of zonular 
fibers of the lens. These findings are 
similar to those of Campbell,"! who was 
able to correlate the number and posi- 
tions of peripheral iris transillumination 





Fig. 9 (Kampik and associates). Case 2. Top, Trabecular meshwork with open channels and scattered 
pigment-laden macrophages (arrows) on surface of trabecular pillars (SEM, 830). Bottom left (hematoxylin 
and eosin, X900) and bottom right (TEM, x 1,800), Pigmented macrophages and pigmented endothelial cells 
within trabecular meshwork. 


defects in eyes obtained at autopsy with 


the course of packets of zonular fibers of 


the lens. He postulated that mechanical 
rubbing of zonular fiber packets against 
the posterior surface of the iris leads to 
the changes observed in the pigment 
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dispersion syndrome. According to this 
theory, the broken-up iris pigment epi- 
thelial cells, the localized atrophic areas, 
the focal redundancies of the posterior 
cellular membranes, and the mild distur- 
bances of the iris dilator pupillae muscle 
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Fig. 10 (Kampik and associates). Case 1. Top left, Intense pigmentation of uveal trabecular meshwork 
(Fontana-Masson. X180). Top right. Giant vacuoles in endothelium of Schlemms canal (TEM, x5,000). 
Bottom, Pigment-laden endothelial cells in trabecular meshwork (TEM. x3.000) 
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can be related to a mild but constant 
irritation by mechanical forces of the 
zonular fiber packets in those locations. 
This theory also explains the entirely 
normal structure of the other areas of the 
iris, since they do not touch the zonular 
fiber packets. 

Sugar® noted that patients with pig- 
ment dispersion syndrome are usually 
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Fig. 11 (Kampik and associates). 
Case 1. Trabecular pillars partially 
lack endothelial cells (arrows). Inter- 
trabecular space contains free pig- 
ment granules (SEM, X8,000). 


myopic. Thus, the eyes have deep anteri- 
or chambers, allowing contact between 
zonular fiber packets and iris pigment 
epithelium. Since many myopic individu- 
als do not have pigment dispersion, those 
who do may have an underlying anomaly, 
such as an anomalous insertion of the 
zonular lens fibers. However, we were 
not able to demonstrate this, since this 
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possibility occurred to us after removal 
and sectioning of the lens. 

Krükenberg spindles, intense pigmen- 
tation of the trabecular meshwork, and 
pigment granules on the lens surface and 
the zonular fibers result from the release 
of pigment granules from the iris pigment 
epithelium. The dispersed pigment may 
be free, in macrophages, or phagocytosed 
by the endothelium. The Krükenberg 
spindle is ane by pigment oe by 
mentation sof the beci e is 
caused by pigment phagocytosis by the 
trabecular endothelium and by the pres- 
ence of pigmented macrophages within 
and on the trabecular meshwork. Al- 
though previous studies?" agree on 
these secondary changes, the relation- 
ship between pigment dispersion and an 
associated glaucoma is controversial. 

Some observers described, on the basis 
of clinical features, the presence of an 
abnormal number of iris processes? or a 
membranous structure over the trabecu- 
lar meshwork? as a sign of chamber-angle 
dysembryogenesis. They interpreted 
these abnormalities as a predisposing 
factor for glaucoma associated with pig- 
ment dispersion. However, we did not 
identify any anomalies of the anterior 
chamber angle by detailed histopatholog- 
ic examination. We cannot, therefore, 
attribute the increased intraocular pres- 
sure in our patients to congenital cham- 
ber-angle anomalies. 

Several investigators’! have ob- 


served the absence of giant vacuoles of 


the endothelial inner wall of Schlemm’s 
canal in pigment dispersion syndrome. 
Although the precise role of these vacu- 
oles has not been completely defined,” 
we noted that giant vacuoles were present 
in our tissue specimens from patients 
with increased intraocular pressure. 
Since others have demonstrated that 
particulate matter and aqueous humor 
leaving the eye by bulk outflow do pass 
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(at least in part) through such giant 
vacuolar structures,” the presence of 
vacuoles indicates that this mechanism of 
outflow was not completely absent. 

Increased pigment within the trabecu- 
lar meshwork may cause increased intra- 
ocular pressure by physically obstructing 
the trabecular outflow channels. 48891 
Richardson, Hutchinson, and Grant” 
found apparently damaged trabecular en- 
dothelial cells; they ascribed them to a 
possibly damaging effect of the released 
pigment granules. We did find abnormal- 
ly large amounts of pigment within tra- 
becular endothelial cells. Furthermore, 
some trabecular pillars lacked endothelial 
cells. Although this may have resulted 
from imperfect fixation, it is also consis- 
tent with damage to and loss of trabecular 
endothelial cells. Possibly it was only a 
sign of intense phagocytic activity. Rohen 
and van der Zypen,* in experimental 
animal studies, noted that intense phago- 
cytosis can change the shape and appear- 
ance of the trabecular endothelial cells, 
often detaching them from the trabecular 
pillars and causing them to leave the 
meshwork via Schlemm’s canal. Thus, 
pigment-laden endothelial cells and mac- 
rophages may create a partial obstruction 
of the intertrabecular spaces, augmented 
by detached trabecular endothelial cells, 
and leading to increased intraocular pres- 
sure. 

Although there was considerable pig- 
ment within the trabeculum in our speci- 
mens, there still were patent openings 
connecting the anterior chamber and the 
juxtacanalicular area in each zone of the 
angle. Had the meshwork holes been 
completely obstructed by pigment, we 
would have concluded that pigment dis- 
persion was solely responsible for the 
increased intraocular pressure. This was 
not the case, however, either in our 
material or in previously reported 
chamber-angle specimens from eyes with 
this syndrome. Also, we know that some 
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eyes have prominent pigment deposits 
in the angle without increased intraocu- 
lar pressure. Thus, our data do not rule 
out the possibility that eyes developing 
glaucoma with pigment dispersion have 
underlying abnormal aqueous humor dy- 
namics. In this case, increased intraocu- 
lar pressure would result from the combi- 
nation of the degree of pigment release, 
its duration, and the outflow capacity of 
the individual eye. 
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THE NORMAL CUP-DISK RATIO 


EMMETT F. CARPEL, M.D., AND PAUL F. ENGSTROM, B.A. 
Minneapolis, Minnesota 


We determined the cup-disk ratios of 580 individuals, ranging in age 
from 4 to 91 years, with a Hruby lens; we also determined the cup-disk 
ratios of 289 of the 580 with a direct ophthalmoscope. All had 
applanation pressures of 18 mm Hg or less. There was no linear 
relationship (covariation) between cup-disk ratio and refractive error or 
intraocular pressure, but there was a tendency toward increasing 
cup-disk ratio with increasing age. The mean cup-disk ratio in the group 
examined with the Hruby lens was 0.38 and that in the group examined 
with the direct ophthalmoscope was 0.25, With either method almost all 
eyes had cup-disk ratios of 0.7 or less. In 9% of the eyes the cup was 
ovoid. In only 10% of these cases was the vertical cup-disk ratio greater 
than the horizontal cup-disk ratio, and in only one case was this 
difference 0.2 or more. 

The Hruby lens method consistently gave a slightly larger cup-disk 
ratio than the direct ophthalmoscope did. However, there was seldom a 
disparity of more than 0.2. The Hruby lens or biomicroscopic lens 
should be used to determine the fullest extent of the contour of the cup. 
Any cup-disk ratio of 0.7 or more, any vertical cup-disk ratio larger 
than the horizontal cup-disk ratio, and any disparity between the direct 
ophthalmoscope estimation and Hruby lens estimation of more than 0.2 


should be viewed with suspicion. 


During the last 60 years many investi- 
gators have described the normal cup- 
disk ratio and have suggested standard 
means for measuring it. These investi- 
gators hoped that a better definition of 
normal cups would provide a better defi- 
nition of abnormal cups. Some methods 
take into consideration the sloping edge 
of the cup, color change, and the area and 
depth of the cup.” One study used the 
biomicroscope, but the studies have 


From the Department of Ophthalmology, Univer- 
sity of Minnesota, Minneapolis, Minnesota (Dr. 
Carpel and Mr. Engstrom) and Group Health Plan, 
Inc., St. Paul, Minnesota (Dr. Carpel). This study 
was supported in part by a University of Minnesota 
Computer Science Grant (Mr. Engstrom). 

Reprint requests to Emmett F. Carpel, M. D., 2300 
Como Ave., St. Paul, MN 55108. 


primarily used the direct ophthalmo- 
scope with a monocular view.’ Still, 
there is much disagreement about the 
relationships of age, sex, refractive error. 
and intraocular pressure to cup-disk ra- 
tios. 

Photography is the best way to observe 
an optic disk over a period of time. 18% 
These previous studies used small sam- 
ples and not all of them used stereoscopic 
photography. Although photographs are 
useful, they often lack the subtle details 
found with careful examination with a 
slit-lamp microscope and Hruby or bio- 
microscopic lens on any one visit. 

In the usual clinical setting, the best 
way to examine an optic disk is stereo- 
scopically with a Hruby or biomicro- 
scopic lens.7*"*! We undertook a study 
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with these tools to determine the cup- 
disk ratio in a normal population, using a 
fast, accurate, standardized method, and 
to discover the relationship of the cup- 
disk ratio to age, sex, refractive error, 
and intraocular pressure. 

To determine the extent of the contour 
of the cup, we located the point at which 
the nerve fibers angled posteriorly away 
from the retinal surface. Enlargement 
begins at the surface of the optic disk” 
and can be determined with a large 
degree of accuracy by examining the 
break of a slit beam as it traverses the 
excavation of the optic disk. Part of the 
study involved a comparison of the cup- 
disk ratios determined by the Hruby lens 
and the direct ophthalmoscope. We made 
no attempt to quantify the color or depth 
cof the cup. 


SUBJECTS AND METHODS 


We included 580 people (1,160 eyes), 
ranging in age from 4 to 91 years. These 
individuals had no history of optic nerve 
disease. All patients underwent a com- 
plete ocular examination and had appla- 
nation pressures of 18 mm Hg or less. We 
used tropicamide 0.5% and phenyleph- 
rine 5% to dilate the pupils. Media clarity 
was adequate in all eyes. The subjects 
cooperated in a careful examination of the 
optic disk with a Zeiss biomicroscope and 
a Hruby lens by the same observer 


(E. F. C.). For a large subgroup of the 


study (289 patients; 578 eyes) estimates of 


the cup-disk ratio were made with the 
direct ophthalmoscope as well. The data 
were retrospectively analyzed to deter- 
mine the cup-disk ratios obtained with 
the slit-lamp and Hruby lens and with the 
direct ophthalmoscope and to correlate 
them with age, refractive error, intraocu- 
lar pressure, and sex. We based the re- 
corded cup-disk ratio on a grid system 
previously advocated by others." The 
horizontal and vertical cup-disk ratios 
were estimated as decimals to the nearest 
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tenth. Refractive errors were taken as the 
algebraic sum of spherical error and the 
spherical equivalent of the cylindric 
error. We used a computer to collate the 
data. 

We used Pearsons product moment 
correlation (r) to analyze linear covariant 
relationships statistically and Student's 
t-test to compare groups of data. A proba- 
bility value of .05 or less was used as the 
level of significance. 


RESULTS 

Comparison of the direct ophthalmo- 
scope and the Hruby lens—We examined 
289 patients (578 eyes) with both a slit 
lamp with a Hruby lens and a direct 
ophthalmoscope to determine the cup- 
disk ratios. Figure 1 shows the cup-disk 
ratios by the two methods for the same 
578 eyes. A shift to higher values is 
noticeable in the Hruby lens measure- 
ments. Of the direct ophthalmoscopic 
cup-disk ratio measurements, 100% were 
0.6 or less but 1.9% of the Hruby lens 
measurements were more than 0.6. 

The mean cup-disk ratio with a Hruby 
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Fig. 1 (Carpel and Engstrom). Comparison of 
measurements made with the direct ophthalmoscope 
and the biomicroscope with Hruby lens. The fre- 
quencies of cup-disk ratio measurements with the 
biomicroscope with Hruby lens are shifted to higher 
values. This shift is reflected in the higher mean for 
the Hruby lens measurement. The frequency curve 
for the biomicroscope with Hruby lens is closer to a 
gaussian distribution, as reflected in the skew. 
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TABLE 1 
DIFFERENCES BETWEEN THE CUP-DISK RATIOS 
MEASURED WITH THE HRUBY LENS AND THE 
DIRECT OPHTHALMOSCOPE IN THE SAME EYE 








Eyes | 
Difference Between Measurements No % 
Hruby < direct by 0.1 j 0.2 
Hruby = direct 131 22.6 
Hruby > direct by 0.1 199 44 
Hruby > direct by 0.2 171 29.5 
Hruby > direct by 0.3 7 12.1 
Hruby > direct by 0.4 7 12 


lens in all 1,160 eyes was 0.35, whereas 
the mean ratio was 0.38 in the 578 eyes 
that also underwent a direct ophthalmo- 
scopic evaluation. The mean cup-disk 
ratio in this same group with the direct 
ophthalmoscope was 0.25. 

In 131 of the eyes, the cup-disk ra- 
tio was the same by the two methods 
(Table 1). The cup-disk ratio with the 
Hruby lens was smaller than that with the 
direct ophthalmoscope in only one eye. 
The slit lamp showed no cupping in this 
eye, whereas the direct ophthalmoscope 
measured a cup-disk ratio of 0.1. How- 
ever, 248 eyes had a cup-disk ratio of 0.2 
or more with the Hruby lens; 77 of these 
showed a difference of 0.3 or 0.4. In those 
cases where the difference between the 
Hruby lens and the direct ophthalmo- 
scope was 0.2 or more, there was no 
significant correlation with intraocular 
pressure or age. When the t-test was 
used to differentiate between these sets 
of data, the t values were 20.9 in the right 
eye, 24.9 in the left eye, and 32.2 in 
both eyes, a highly significant difference 
(P < .0005). The two sets of data, how- 
ever, had a high degree of linear covari- 
ance (r = 0.78). 

Comparison of horizontal cup-disk 
ratio with vertical cup-disk ratio— 
Careful examination of these cups with 
the slit lamp disclosed that 102 of the 
1,160 eyes were not round but ovoid 
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TABLE 2 
Ovo CUPS 


Difference Between Eyes 
Axial C up Disk Ratios“ No. % 
Vertical > horizontal by 0.2 i 1.0 
Vertical > horizontal by 0. l 9 8.8 
Horizontal > vertical by G.1 73 71.6 
Horizontal > vertical by 0.2 18 17.6 
Horizontal > vertical by 6.3 l 1.0 


* Average ject cup-disk ratio was 0. 40 - + 0.13; 
average horizontal cup-disk ratio was 0.49 + 0.13. 


(Table 2). We measured these cups both 
horizontally and vertically. The horizon- 
tal cup-disk ratios are included in the 
overall measurements for the rest of this 
study. The average horizontal measure- 
ment for ovoid cups was 0.49 (+ 0.13). 
This was more than 0.1 disk diameter 
larger than the mean cup-disk ratio of 
0.35 (= 0.14) in the nonovoid group. 
The average vertical cup-disk ratio was 
smaller than the horizontal by almost 
0.1 disk diameter. Only ten eyes, or 
10% of the ovoid cups, had a vertical axis 
larger than the horizontal axis, and only 
one cup had a vertical axis 0.2 larger 
than the horizontal. 

Comparison of the right and left eyes— 
We found that 365 of the patients had the 
same cup-disk ratio in both eyes. Only 14 
of the patients had a difference of 0.2 or 
more between the two eyes. 

Cup-disk ratio and intraocular pres- 
sure--Neither the Hruby lens nor the 
direct ophthalmoscopic findings demon- 
strated linear covariance of cup-disk ratio 
with intraocular pressure when the two 
sets of data (cup-disk ratio and intraocular 
pressure) were cross-tabulated with Pear- 
sons test. In individuals more than 60 
years of age, there was a slight tendency 
fora ven covariation of increasing cup- 
disk ratio with increasing intraocular 
pressure by the direct ophthalmoscope 
(r = 0.41). We found no linear covariance 
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when evaluating patients older than 60 
years with a Hruby lens. 

We found a significant difference in the 
cup-disk ratios of eyes with higher and 
lower intraocular pressures. The group 
with intraocular pressures of 10 mm Hg 
or more included 1,088 eyes. Seventy- 
two eyes had intraocular pressures of 
less than 10 mm Hg. The mean cup- 
disk ratios were 0,35 + 0.14 for the eves 
with the higher intraocular pressures and 
0.32 + 0.15 for those with the lower intra- 
ocular pressures (t = 2.14; P < .04). 
Using intraocular pressures of 13 mm Hg 
or more or 12 mm Hg or less gave sim- 
ilar and statistically significant results 
(P < .02). 

Dividing the eyes into two groups, one 
with a cup-disk ratio of 0.7 or more and 


intraocular Pressure 


Lad Ate man e e a a n e e aa e. 


Pearson's Correlation: .1729 Partial Correlations, 1732 
Standard Error < .025 disk diameters for each age group 
Cup/Disk Ratio ~ Age Stope - 6123 

Cup/Disk Ratio Increase - 002/year 


Cup/Disk Ratio 
D oO 


M 


R 0-10 11-20 21-30 31-40 41-50 51-60 61-70 >70 Total 
Number 88 192 160 214 178 158 122 48 1160 


Fig. 2 (Carpel and Engstrom). Top, The means and 
standard deviations of intraocular pressure for each 
decade. Bottom, The means and standard deviations 
of eup-disk ratio for each decade show an almost 
constant increase in mean cup-disk ratio in older 
groups. The standard errors for all means are insig- 
nificant. Pearson's correlation and the partial correla- 
tion, controlling for intraocular pressure, reflect a 
slight linear covariation and are almost identical. 
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one with a ratio of less than 0.7, produced 
a significant difference in the intraocular 
pressure. The large-cup group, consist- 
ing of 25 eyes, had a mean intraocular 
pressure of 14.7 + 2.5 mm Hg, and the 
small-cup group had a mean intraocular 
pressure of 13.3 + 2.6 mm Hg (t = 2.89; 
P01). 

Age and cup size——Pearson’s test dis- 
closed a very low linear covariance 
(r = 0.1729) of increasing cup-disk ratio 
with increasing age. However, when the 
patients were grouped by age, the mean 
cup-disk ratio increased almost steadily 
from the first decade of life, with a mean 
ratio of 0.31, to the eighth decade, with a 
mean cup-disk ratio of 0.44 (Fig. 2). This 
relationship also appeared when the ef- 
fects of intraocular pressure were taken 
into account. When we used the partial 
correlation to determine the effect of 
intraocular pressure on the relationship 
of cup-disk ratios and age, the coefficient 
was practically identical (r = .1732). 
Subgroups of the population divided by 
intraocular pressure level also showed a 
slight linear correlation between age and 
cup-disk ratio (Fig. 3). A group with 
intraocular pressures between 4 and 
12 mm Hg (439 eyes) and a group with 
intraocular pressures between 15 and 
18 mm Hg (413 eyes) had partial correla- 
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Partial Correlation=.1946 
413 Eyes with intraocular 
Pressure 15-18 ree 
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Fig. 3 (Carpel and Engstrom). The slight covaria- 
tion between cup-disk ratio and age is identical in 
the eyes with lower (4 to 12 mm Hg) and higher (15 to 
18 mm Hg) intraocular pressures. The calculated 


>70 Total 


partial correlation coefficient, controlling for intraoc-_ 


ular pressure for each group, reflects this covariation. 


tion coefficients of 0.1814 and 0.1940, 
respectively. 

Student's t-test disclosed highly signifi- 
cant differences between age groups. 
Patients less than 20 years old had a 
cup-disk ratio of 0.30 + 0.11, whereas the 
remaining population had a cup-disk ratio 
of 0.37 + 0.15 (t = 7.66; P < .001). Those 
less than 40 years old had a cup-disk ratio 
of 0.34 + 0.14, whereas those older 
than 40 years had a cup-disk ratio of 
0.37 + 0.14 (t = 3.82; P < .001). Dividing 
the patients into two groups, those under 
60 years of age and those over 60 years of 
age, again showed a significant difference 
(Fig. 4). 

Sex and cup-disk ratio—The mean 
cup-disk ratio of all males, 0.36 + 0.14, 
was slightly larger than the mean of 0.34 
+ 0.14 for females (t = 2.56; P < 0.02) 
(Fig. 4). This difference in male-female 
cup-disk ratios was also significant in 
those less than 20 years old (P < .015) and 
in those more than 60 years old (P < .03). 
Females had consistently higher intraocu- 
lar pressures in all age groups, but the 
difference was significant only in those 
less than 20 years of age. 

Refractive error and cup-disk ratio— 
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Fig. 4 (Carpel and Engstrom). The difference in 
mean cup-disk ratio for the factors compared in this 
study. Although the differences between groups may 
appear small, they are all statistically significant 
(P < .05). A covariant relationship between groups is 
not implied. 
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No linear covariance existed between 
refractive error and cup-disk ratio. How- 
ever, when patients with moderate myo- 
pia were compared to the rest of the 
population, their cup-disk ratios were 
significantly larger. Those patients with 
a myopic refractive error of more 
than 4 diopters had a cup-disk ratio of 
0.39 + 0.16. The remainder of the 
population had a mean cup-disk ratio of 
0.35 + 0.14 (t = 2.72; P < .01) (Fig. 4). 
For the group aged less than 20 years, the 
difference in cup-disk ratio was reversed. 
Those with moderate myopia had a 
significantly smaller cup (0.20 + 0.15) than 
the rest of the group (0.31 + 0.11) 
(t = 3.56; P < .001). 

Patients with hyperopia also had a 
significant difference in their mean cup- 
disk ratio. Patients with a hvyperopic 
refractive error of 3 or more diopters had 
a cup-disk ratio of 0.28 + 12. The rest of 
the population's mean cup-disk ratio was 
0.35 + 0.14 (t = 3.68; P < .001). This 
tendency was consistent in those less 
than 20 years old and in those more than 
40 years old, although the difference for 
the latter group was not statistically sig- 
nificant. 

General relationships—Patients with 
cup-disk ratios of 0.7 or more had a 
significantly higher intraocular pressure. 
These large cupped eyes had a mean in- 
traocular pressure of 14.7 + 2.5 mm Hg, 
whereas those with ratios of 0.6 or less 
had a mean intraocular pressure of 
13.3 + 2.6mm Hg (P < .01). In Figure 2, 
the intraocular pressure and the cup-disk 
ratio are graphed for each ten-year age 
period. For the group aged 20 years 
or less, the intraocular pressure was 
13.8 mm Hg. In the group aged 21 to 
30 years, the average intraocular pressure 
decreased to 12.7 mm Hg. In the follow- 
ing decades, the intraocular pressure 
steadily increased to the 13.8 mm Hg 
recorded for the group aged 70 to 80 
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years. After dividing the population into 
groups aged | to 20 years, 21 to 59 vears, 
and 60 years and over, we used the t-test 
to describe the differences among the 
groups. The young group (those aged 20 
years or younger) had a mean intraocular 
pressure of 13.2 + 2.6 mm Hg, whereas 
the group aged 21 to 59 years had a mean 
intraocular pressure of 13.8 + 2.4mm Hg 
(t = 2.57; P < .001). The mean intraocu- 
lar pressure was significantly higher in 
those aged 60 years and older compared 
to those aged 21 to 59 years (P < .015). 
Patients with moderate myopia and hyper- 
opia showed no significant difference in 
intraocular pressure when compared to 
the rest of the study population. 


DISCUSSION 


Our results both confirmed and disa- 
greed with many previously published 
reports on the cup-disk ratio. A large 
difference in cup-disk ratios between 
fellow eyes is rare. Of the 580 people in 
our study, only 14 had a cup-disk ratio 
difference of 0.2 or more (Table 3). This 
result agreed with those of previous 
studies,*"" which found similar cup-disk 
ratios between fellow eyes. Therefore, 
one should be suspicious of large differ- 
ences between eyes of the same patient. 

Our statistical analysis disclosed signif- 
icant differences in cup-disk ratios in 
certain categories of patients. Eyes with 


TABLE 3 


HRUBY LENS CUP-DISK RATIO DIFFERENCE 
BETWEEN FELLOW EYES 





Patients 
Difference No. % 
None 365 62.5 
0.1 201 34.7 
0.2 li 1.9 
0.3 2 0.4 
0.4 i 0.2 
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lower intraocular pressures had smaller 
cups than eyes with higher intraocular 
pressures. The cup-disk ratio was smaller 
in younger people than it was in older 
people. Females had smaller cups than 
males. Patients with myopia had larger 
cups than any other group, but young 
patients with myopia had smaller cups. 
Previous reports, however, have been 
divided about these differences. 

Figures 2 and 3 illustrate the slight 
linear covariation between cup-disk ratio 
and age. Pearson's coefficient and the 
partial correlation coefficient controlling 
the intraocular pressure reflected this 
slight covariation. Because these two 
coefficients were virtually identical, in- 
traocular pressure appeared to have no 
effect on the relationship of cup-disk ratio 
and age. Our failure to observe this effect 
in our study does not mean that there is 
no relationship between intraocular pres- 
sure and age. Because our criterion for 
determining normal eyes (intraocular 
pressure = 18 mm Hg) had a tendency to 
level the mean intraocular pressure for 
each decade (Fig. 2, top), there was some 
correction for intraocular pressure built 
into the data. The subgroups of eyes with 
lower (10 to 14 mm Hg) and higher (15 to 
18 mm Hg) intraocular pressures showed 
that cup-disk ratios increased with age in 
both groups (Fig. 3). The partial correla- 
tion coefficients of 0.1814 and 0.1940, 
respectively, reflected these slight covar- 
iations. 

Our results thus agreed with those of 
Pickard’ who concluded that the physio- 
logic cup increased with age. He repeat- 
edly examined the same patients over a 
15-vear period, drew pictures of the cup, 
and used a grid to calculate the area of 
cupping. He concluded that there was a 
gradual increase in cupping as the pa- 
tients aged. However, he also found that 
a large percentage of cups did not increase 
in size. The cups that did grow larger did 


oe 
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so sporadically, without any linear rela- 
tionship, Because our study did not fol- 
low the same population over a period of 
time as Pickard’s did, our results only 
imply that the cup increases with age. 

Several other studies also indicated 
that cup-disk ratios increase with 
age,” 45/8 but some investigators have 
found otherwise.’ Snydacker' and Ar- 
maly? used the chi-square test after 
modifying the cup-disk ratio data into 
various ordinal categories. Armaly*® used 
the chi-square test because his data were 
in a nongaussian distribution. Student's 
t-test, an appropriate test for ratio data, 
was used in our study as there was little 
kertosis or skew in the frequency curve of 
Hruby lens cup-disk ratio. Also, the 
sample size of 1,160 eyes made the t-test 
reliable despite the small deviation from 
a gaussian distribution. 

Armaly’ found no significant difference 
between the sexes with the chi-square 
test. Snydacker' stated that the distribu- 
tion of cup-disk ratios was essentially the 
same in each sex. But Snydacker's distri- 
bution table showed a slight shift to larger 
cups in males. Ford and Sarwar’? found 
physiologic cupping of more than 20% of 
the optic disk area more common in 
males than in females. One group also 
found larger cups (color cups) in white 
males.” Our study showed a larger cup- 
disk ratio in males. Even though this 
difference was small, the number of pa- 
tients made it statistically significant. The 
difference was consistent in all age 
groups. 

There have also been conflicting re- 
ports regarding the relationship of refrac- 
tive error to cup-disk ratios. Snydacker,! 
using the chi-square test, found no sig- 
nificant variation in frequencies in the 
cross-tabulation of refractive error and 
cup-disk ratio, nor did Hollows and Mc- 
Guinnes" using retinoscopic values. Two 
other studies found that patients with 
myopia had large cups, whereas those 
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with hypermetropia had small cups.>"* 


Tomlinson and Phillips” correlated area 
cup-disk ratio, but not diameter cup-disk 
ratio, with refractive error. One study 
using the biomicroscope found no associ- 
ation of cup-disk ratio with refractive 
error in midrange.’ Our study also indi- 
cated that overall, patients with moder- 
ate myopia (> 4 diopters) had significant- 
ly larger cups and those with moderate 
hyperopia (> 3 diopters) had significantly 
smaller cups. Young (< 20 years old) pa- 
tients with moderate myopia, however, 
had significantly smaller cups than the 
remaining population. This group includ- 
ed only 14 eves, but this is a large enough 
group to be significant (P < .001). Possi- 
bly accommodative control was incom- 
plete, vielding greater myopic values in 
this group. This tendency toward smaller 
cups in young patients with moderate 
myopia needs further investigation. The 
tendency of patients with moderate hy- 
peropia to have smaller cups was consist- 
ent in all age groups, including that aged 
20 vears and younger. This agrees with 
commonly held clinical impressions. It 
must be noted, however, that there was 
no covariance of cup-disk ratio and refrac- 
tive error; that is, no increase in cup-disk 
ratio occurs on a linear scale from hy- 
peropia to myopia. 

We also explored the effects of intraoc- 
ular pressure on cup-disk ratio. The 
analysis was slightly skewed by eliminat- 
ing eyes with intraocular pressures of 
more than 18 mm Hg. Narrowing the 
range of normal intraocular pressure 
would most likely narrow the difference 
between groups, decreasing the signifi- 
cance. 

The relationship between intraocular 
pressure and normal cups has been.exam- 
ined in previous studies, with conflicting 
results. Hollows and McGuinnes"™ found a 
tendency toward increased cupping with 
increasing intraocular pressure, but no 
statistically significant increase  (chi- 
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square test) in cup size in the groups with 
higher intraocular pressures. Armaly and 
Sayegh? found that cup-disk ratios were 
significantly related to applanation pres- 
sure, in that the frequency of cup-disk 
ratios of 0.3 or more increased signifi- 
cantly with increasing applanation pres- 
sures. They did not suggest that a linear 
relationship exists. In our study, the 
group with very low intraocular pressure 
(< 10 mm Hg) had significantly smaller 
cups, and the group with higher intraocu- 
lar pressures had significantly larger 
cups. Therefore, there is a relationship 
between intraocular pressure and cup- 
disk ratios but this relationship is not 
linear as expressed by Pearson's test. 
Because we chose an applanation pres- 
sure of 18 mm Hgas the cut-off point, our 
results do not definitively prove that 
there is no linear relationship. 

Other observations provided clinically 
useful information. Approximately 9% of 
the time we found an ovoid cup, but in 
90% of these cases the horizontal cup- 
disk ratio exceeded the vertical ratio. In 
only one case of vertical ovoid cupping 
was the difference more than 0.1. There- 
fore, ovoid cups with vertical diameters 
larger than horizontal ones are rare in 
normal eyes. This supports the observa- 
tion of Kirsch and Anderson” that verti- 
cally ovoid cups may indicate glaucoma. 

Selecting an applanation pressure of 
18 mm Hg or less as normal is somewhat 
arbitrary. Only 19 people in the study 
had intraocular pressures as high as 
18 mm Hg, and the likelihood of one of 
them having glaucoma was small and 
should not have affected the data in a 
sample of this size. Because visual fields 
were not performed, we relied on intra- 
ocular pressure and medical history as 
screening tools. Even if normal visual 
fields had been obtained, there would 
have been no guarantee that early glauco- 
matous cupping was not present.” 

There were other subjective factors 
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and possible errors of bias in this study. 
Previous studies have shown that errors 
are made in estimating the cup-disk ra- 
tio. +9'882425 One study illustrated the 
inherent difficulty of diagnostic standard- 
ization by having five different exam- 
iners determine the horizontal cup-disk 
ratio by two different methods.” There 
was a wide variation in their findings. 
However, one protocol used the direct 
ophthalmoscope with its monocular limi- 
tations, and the second used the indirect 
ophthalmoscope with its magnification 
limitations. Although the second protocol 
used contour as the basis for the cup, 
both protocols chose as the margin of the 
cup a point midway in a slope or transi- 
tion zone. In our study, a single observer, 
using strict definition of the cup with the 
slit beam and a magnified view of the 
optic disk with a Hruby lens, should have 
eliminated some of the major difficulties 
in cup-disk analysis. 


Another study reported the majority of 


errors to be underestimates, 95% of the 
magnitude of 0.1, with none thought to be 
greater than 0.2.’ Sommer, Pollack, and 
Maumenee’ aptly pointed out that com- 
parative stereoscopic photography is the 
best method of observing changes in an 
optic disk because sketching does not 
allow perfect reproducibility but does 
create a variability of up to 0.2 disk 
diameters. Of their 40 randomly reread 
stereoscopic slides, six were within 0.1 to 
0.2 of the previous estimate of horizontal 
cup-disk ratio, and one was within 0.2 to 
0.3. Thus, subjective judgment can be a 
source of error even when objective 
methods are used. Unless serial stereo- 
scopic photographs are taken in an identi- 
cal manner, and are superimposed and 
magnified during analysis, one can not 
eliminate observer error. At present this 
is not a common clinical practice. Al- 
though we did not redetermine a large 
number of cup-disk ratios for statistical 
analysis, 38 eves randomly reevaluated in 
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a masked fashion by the same observer 
(E. F. C.) resulted in estimated cup-disk 
ratios that were identical 66% of the time 
and + 0.1 in the remainder. Again, witha 
magnified stereoscopic image of the optic 
disk and a slit beam to assess the contour 
of the cup, large errors seem unlikely to 
occur. 

Schwartz” pointed out that large inter- 
observer differences exist in published 
studies of normal cup-disk ratios. He 
believed, therefore, that one should be 
wary of attaching clinical importance to 
specific values of cup-disk ratios reported 
as normal. Because we used one experi- 
enced examiner to perform all evalua- 
tions, any inaccuracies in estimating the 
cup-disk ratio should have been con- 
sistent. Possibly there were consistent 
overestimations or underestimations that 
affected the mean cup-disk ratio evalua- 
tion. However, the relationships be- 
tween methods (direct ophthalmoscope 
vs Hruby lens), age, intraocular pressure, 
and sex should not have been greatly 
affected by these possible subjective er- 
rors. 


Schwartz’? emphasized that the size of 
p 


the optic cup was generally grossly un- 
derestimated with a direct ophthalmo- 
scope and that the cup appeared larger 
when observed with a Hruby lens, but he 
did not state the extent of this difference. 
In 447 of the 580 eyes, the slit lamp with 
Hruby lens gave a larger (= 0.1) estimat- 
ed cup-disk ratio than the direct ophthal- 
moscope did. In only one instance was 
there a larger estimate with the direct 
ophthalmoscope than with the Hruby 
lens. With a Hruby lens, 1,135 of the 
1,160 eyes had cup-disk ratios of 0.6 
or less; with a direct ophthalmoscope 
100% had cup-disk ratios of 0.6 or less, 
This supports the previous studies that 
suggested any cup-disk ratio of more 
than 0.66 should be viewed with sus- 
picion, 14102 

Our data confirmed the difference in 
the two methods and clearly documented 
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that in normal eyes the cup-disk ratio is, 
on the average, underestimated by 0.13 
with a direct ophthalmoscope. This was 
expected, because a slit lamp with Hruby 
lens or biomicroscopic lens provides a 
highly magnified stereoscopic view of the 
first change in contour of the nerve 
fibers, highlighted by bends in the slit 
lamp beam, whereas the direct ophthal- 
moscope depends largely on color in the 
absence of vessel deflection or obviously 
sharply demarcated cup edges, and could 
miss the first posterior deflection of nerve 
tissue at the surface of the optic disk. This 
difference is probably the difference be- 
tween the true cup and the color cup. 

Until stereoscopic photographs are rou- 
tinely used, one should examine the optic 
disk at each office visit with a Hruby or 
biomicroscopic lens. It is useful to know 
the expected norms for Hruby or biomi- 
croscopic lens evaluation. Because the 
average estimate of the cup-disk ratio 
with the Hruby lens is 0.13 more than it 
is with a direct ophthalmoscope, and 
because we found no more than a 0.2 
disparity in 87% of the cases, one should 
not necessarily regard an apparent in- 
crease of 0.1 as a change when changing 
from the direct ophthalmoscope to the 
Hruby lens. However, any difference of 
more than 0.2 should be viewed with 
suspicion, and any patient with a cup-disk 
ratio of 0.7 or more should be considered 
at risk for glaucoma. 
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RELATIVE BLUE-LIGHT EXTINCTION IN LENS N UCLE US 
RELATED TO AGE AND CATARACT 
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The extent of visual function loss from nuclear cataractous change 
can be estimated by observing the extinction of blue light compared to 
white light as a function of saggital lens depth in standard slit lamps. 
Apparent extinction (loss of transmissivity) of 50% or more of the depth 
of the lens in blue light of maximal intensity compared to white light at 
minimal intensity is associated with marked visual loss. However, this 
transmissivity ratio of 0.5 or less also applies if light intensity remains 
constant and the blue filter is simply moved in and out of the light beam. 
Therefore, if 50% or more of the lens appears dark to blue-filtered 
light, nuclear changes have significantly decreased effective visual 
acuity. Relative blue-light extinction associated with nuclear change 
that may be amenable to surgical correction can thus be distinguished 


from the extinction effect caused by age alone. 


Blue-filtered light, unlike unfiltered 


white light, disappears in the depths of 


the slit-lamp of the lens in proportion to 
aging. If the anterior lens capsule is 
brought into focus, the whole optical 
section of the nucleus of a young lens 
appears uniformly visible in both unfil- 
tered white light and blue-filtered light. 
In an older lens, however, and particular- 
ly in one with nuclear cataract, the pos- 
terior aspect of the optical section be- 
comes invisible in blue light, although it 
remains clearly delineated in white light. 
The effect is best seen by rapid move- 
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ment of the standard blue filter of any 
modern slit lamp in and out of the illumi- 
nation path while fixation remains stable. 

This blue-light extinction phenomenon 
is correlated clinically with “nuclear scle- 
rosis, which is often consistent with 
retention of satisfactory visual acuity by 
conventional measurement. However, as 
the process advances, the level at which 
blue light disappears in the optical sec- 
tion gradually moves forward, in associa- 
tion with the classical signs of true nucle- 
ar cataract formation. As the rubescent 
nucleus darkens to brunescence, the 
level at which blue light is extinguished 
approaches the cortex, whereas the opti- 
cal section of the nucleus in white light, 
although attenuated and altered in hue, 
remains visible to its posterior limit. The 
cortex is uninvolved in this process. This 
relative extinction of blue light has not 
been previously described as a clinical 
sign, although the physiochemical basis 
for it has been studied. 

Loss of visual function from moderately 
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advanced nuclear sclerosis may be diffi- 
cult to distinguish from the frequently 
associated senile maculopathy. This 
study was undertaken to correlate blue- 
light extinction with nuclear cataract 
causing loss of visual acuity and to deter- 
mine whether blue-light extinction in 
this condition can be separated from that 
caused by age alone. 


SUBJECTS AND METHODS 


Subjects--We examined a total of 173 
eyes in 103 patients ranging in age from 
18 to 97 years; all were free of corneal 
disease. The pupils were dilated with 
phenylephrine and tropicamide. We re- 
corded fully corrected distance visual 
acuity, lenticular nuclear sclerosis, and 
nuclear or brunescent cataract. We ex- 
cluded lenses showing cortical or subcap- 
sular cataractous changes, unless such 
changes were confined to the far periph- 
ery of the lens. We also excluded eyes 
showing discernible or suspected central 
retinopathy. Three examiners graded the 
extent of nuclear sclerosis with white- 
light illumination on a scale of I to 4. 

Instruments—-We used a single- 
standard Zeiss slit lamp (116 SMM). A 
beam splitter (50%) interrupted one ocu- 
lar, reflecting into a low-light-level tele- 
vision camera, the images from which 
were simultaneously displayed on a mon- 
itor and recorded. An audio-recorder, 
operating simultaneously, was used to 
identify patient, eve, and observational 
factors. The observer, who was using a 
full correction, focused a uniform slit 
beam, at a constant 40-degree angle from 
the axis of observation, on the anterior 
lens capsule. The visual axis and the axis 
of observation were kept parallel. Re- 
cordings were made in rapid succession 
with white light at the lowest rheostat 
setting and blue-filtered light at the 
maximum setting. Radiant flux density 
for these conditions, measured with an 
Epply thermopile, was greater for white 
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light by a factor of 3.8. Slit-lamp magnifi- 
cation, camera settings, and fixation were 
maintained throughout the recordings. 
The cassette recording was subsequently 
replayed, stopped in the pause mode, 
and the intensity profile of the lens 
measured by a video-integrator, the sig- 
nal from which actuated an X-Y recorder. 
We set the horizontal sweeps of the 
video-integrator across the lens image 
vertically to avoid “bloom” artifacts, but 
they were close to the central axis in all 
cases, and identical for both blue- and 
white-light conditions. Images in the two 
conditions were made comparable by 
standardization of sweep rate of the 
video-integrator with a function gener- 
ator. The X-Y recorder thus graphed in- 
tensity as a function of semisaggital (40- 
degree) distance from the anterior lens 
capsule. Figure 1 shows typical record- 
ings from a clear lens (left) and a lens 
with a nuclear cataract (right). 
Measurements—-We used a point on 
each X-Y tracing corresponding to the 
light intensity of the vitreous chamber as 
the baseline. The anterior capsule of the 
lens was identified as the beginning of the 
transient from the optically empty aque- 
ous chamber (Fig. 1). We measured the 
distance (D for blue light and D’ for 
white light) across the tracing at which 
the Y value (relative intensity) decreased 
to 10% of its peak value (y/10 and y’/10). 
Apparent blue-light transmissivity com- 
pared to that of white light was deter- 
mined by the fraction D (blue y/10)/D' 
(white y’/10), or D/D’, and expressed as 
percentage of relative transmissivity. 
This latter is the inverse of relative 
extinction and is used to express results 
because it is the function actually mea- 
sured. (Relative transmissivity is a conve- 
nient term describing the intensity of the 
lens image as a function of saggital depth 
as viewed in the slit lamp. It represents a 
complex inversely related to the several 
factors involved in extinction, including 
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Fig. | (Krohn and associates). X-Y recordings of video-integrator intensity detection as a function of distance 
through 40-degree semisaggital optical cross-sections of two representational human lenses. Solid line, white 
light at lowest intensity setting; dashed line, blue light at highest intensity setting: y, peak intensity for blue 
light; y’, peak intensity for white light; D, distance from anterior capsule to y/10; D’, distance from anterior 
capsule to y'/10. Left, Clear lens of a 25-year-old individual with a corrected visual acuity of 6/6 (20/20). Right, 
3+ nuclear sclerotic lens of a 63-year-old individual with a corrected visual acuity of 6/30 (20/100), 


scatter and absorption, in particular, and 
fluorescence, phosphorescence, and heat 
production, for both entrance and exit 
beams as well.) 


RESULTS 


With normal visual acuity, defined as 
6/12 (20/40) or better, lens transmissivity 
for blue light compared to white light at 
these relative intensities remains con- 
stant to the age of about 50 years, after 
which data points significantly decrease 
and scatter with increasing age. The 
blue/white (D/D’) ratio remains above 
0.7 at all ages, however, in the presence 
of normal central visual acuity (Fig. 2). 

Relative blue-light transmissivity de- 
creases as a function of clinically graded 
nuclear sclerosis (Fig. 3). For lenses 
showing sclerosis of 3+ or more, the 
transmissivity ratio is consistently less 
than 0.7. 


There is a similar relationship between 
relative blue-light transmissivity and de- 
cline in central acuity, presumably 
caused by nuclear lens change alone 
(Fig. 4). Transmissivity ratios of less than 
0.7 appear to be associated with best 
corrected visual acuities of 6/24 (20/80) or 
less. Some overlap, however, is present 
between visual acuities of 6/12 (20/40) in 
normal lenses and 6/22 (20/70) in lenses 
showing significant nuclear opacification. 


DISCUSSION 


We developed a method used to caleu- 
late relative extinction of blue light com- 
pared to white light in order to quantitate 
the observed clinical phenomenon. The 
point of extinction was designated as 10% 
of the peak apparent transmission for 
both cases because this is the point at 
which the light appears to fade complete- 
ly during a clinical examination. This 
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Fig. 2 (Krohn and associates). Plot of transmissivity 
ratio B/W (D/D’) as a function of age for eves with 
corrected distance visual acuities of 6/12 (20/40) or 
better, 


eliminates the ambiguity of zero trans- 
mission, and normalizes the variation in 
peak intensities from one eye to another 
for both conditions. 

Our findings indicated that extinction 
of 50% or more of the 40-degree semisag- 
gital depth of the lens in blue light at 
maximal intensity, compared to white 
light at minimal intensity (transmissivity 
ratio of 0.5 or less), is associated with 
marked visual loss caused by nuclear 
sclerotic cataract. Therefore, if 50% or 
more of the lens appears dark to blue- 
filtered light, nuclear changes alone are 
responsible for significantly (and poten- 
tially correctable by surgery) decreased 
effective visual function. In the clinical 
situation, this estimate appears to be 
useful, ‘although less precise, even if the 
light intensity remains constant and eval- 
uation is made by simply moving the blue 
filter in and out of the slit-lamp beam. In 
this case, darkness of the posterior half of 
the lens in blue light with constant illumi- 
nation would be even more significant for 
visual deterioration from nuclear change. 

Relative extinction of blue light has not 
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Fig. 3 (Krohn and associates) Mean transmissivity 
ratios B/W (D/D) + S.D, related to clinically graded 
nuclear sclerosis. Estimate of relative nuclear change 
was made after three observers concurred. 


been previously described as a clinical 
sign, although the physiochemical basis 
for it has been extensively studied. 
These observations suggested that both 
scattering and absorption, the major com- 
ponents of extinction in this spectral 
range, are related to formation of high- 
molecular-weight protein aggregates, 
probably the derivative insoluble pro- 
tein, and closely associated fluorogen 
accumulation.'* Scattering may be relat- 
ed mainly to the change in molecular 
size.*” In vivo measurements of lenticu- 
lar backscattering as a function of age and 
nuclear cataract formation have shown a 
pattern quite similar to that for relative 
blue-light extinction found in this study.” 


“TRANSMISSIVITY’ RATIO B/W 





VISUAL ACITY 


Fig. 4 (Krohn and associates). Mean transmissivity 
ratios B/W (D/D’) + S.D., related to best corrected 
distance visual acuity in groups as shown. 
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The absorption component of the extinc- 
tion phenomenon appears to be related to 
various fluorescent pigments linked to 
the insoluble protein and perhaps serving 
as cross-linking agents.°"°"! The nontryp- 
tophan fluorogens that have been most 
intensely studied are excited at 330 nm 
and fluoresce at 440 nm, a spectral range 
almost 100 nm shorter than that involved 
in our study. The blue filters of standard 
slit lamps (Wrattan 47 B or an equivalent, 
selected specifically for fluorescein exci- 
tation) transmit a broad band peaking at 
430 nm. The fluorescent compounds re- 
sponsible for relative blue-light absorp- 
tion in slit-lamp illumination are thus still 
uncertain, although it appears likely that 
they are various oxidative derivatives of 
tryptophan. "° 

The relative contribution to the ob- 
served blue-light extinction of absorption 
and scatter as related to age is similarly in 
doubt.” The relative linearity in youthful 
lenses compared to the increased spread 
in older normal lenses as relative blue- 


several variables were involved (Fig. 2). 
Although this finding was consistent with 
the reported increasing spread in electro- 
phoretic patterns of nuclear proteins in 
the same age group,’ it also correlated 
with the increasing accumulation of vari- 
ous fluorogens found by many investiga- 
tors. 

Two further studies confirming the 
usefulness of this clinical test and enhanc- 
ing its precision are in progress. In this 
study, we used maximal-intensity blue 
light and minimal-intensity white light. 
Measurements indicated that the total 
energy of the white light was almost four 
times that of the blue light. The first of 
these new studies has shown that this 
ratio can be reversed with sufficient 
illumination and appropriate neutral den- 
sity filtration, confirming that the extinc- 
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tion phenomenon was not confused with 
an apparent extinction caused by relative 
intensity relationships. Preliminary re- 
sults indicated that extinction remains a 
linear function of age in normal lenses 
despite the reversal of the relative inten- 
sity ratio. In the second study, we are 
comparing the presumptive loss of visual 
acuity from nuclear cataract, based on 
blue-light extinction determined before 
cataract extraction, to the difference be- 
tween preoperative and postoperative 
best corrected visual acuities in a group 
of patients with no other abnormalities. 
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ITRAOCULAR ENDOSCOPIC SURGERY 
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San Francisco, California 


We have successfully used a new small endoscope in posterior 
segment surgery in situations where the operating microscope or 
binocular indirect ophthalmoscope provided an inadequate view. In 
this series of 18 procedures, we performed posterior vitrectomies, 
removed retained foreign bodies, and reattached persistent retinal 
detachments. The only major complication was a retinal detachment. 
Learning to use a monocular system requires practice and preparation 


with experimental animals. 


Pars plana endoscopy, using a new 
generation of small endoscopes,™ has 
proven useful in cases where opacity in 
the anterior segment threatens to com- 
promise or delay needed vitreoretinal 
surgery. This technique allows the sur- 
geon to bypass the opacity, to observe 
details, and to operate in the posterior 
eye.t We used pars plana endoscopy to 
guide our procedures during observation 
of posterior segment abnormalities, re- 
moval of retained intraocular foreign 
bodies, and posterior vitrectomy. 


MATERIAL AND METHODS 


The endoscope has an intraocular shaft, 
1.7 mm in diameter, containing a viewing 
rod lens and illuminating fibers (Fig. 1). 
The field view is 75 degrees, an area 
adequate for surgery. As the endoscope is 
brought closer to vitreoretinal structures 
and the total area under view becomes 
smaller, the structures are magnified; the 
magnification is limited to about X10. 
Light is supplied by a fiberoptic light box 
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with an adapter on the light cord to adjust 
to the endoscope fitting. 

Because the endoscope must be com- 
pletely stable within the eve, it is mount- 
ed on a stereotaxic positioner, modified 
from previously described systems,” 
which allows scanning of the retina 
(Fig. 2). The base plate of the positioner 
holding the endoscope also supports the 
patient’s head when the plate is clamped 
to the end of the operating table. 

All operations were performed with the 
patients under general anesthesia. We 
used curare to prevent any inadvertent 
head movements during surgery. All 
patients had undergone appropriate test- 
ing preoperatively, including ophthalmic 
ultrasonography and computed axial 
tomographic scans where indicated. 

The first step is selecting the scleroto- 
my site for the endoscope. This is usually 
through the pars plana at the 12 o'clock 
position, which enables the surgeon to sit 
at the head of the patient in a position 
already familiar from binocular micro- 
scopic surgery. However, since the best 
view for manipulating instruments is 
obtained from a position opposite the 
abnormality, a foreign body at the ora 
serrata at the 4 o'clock position would be 
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steel sheath — 





body of endoscope 





eyepiece 





best managed by inserting the endoscope 
at the 10 o'clock position. The space 
needed by the surgeon’s hand and the 
operating instruments must also be con- 
sidered. A second entry site for vitreous 
instruments closer than two clock hours 
does not allow sufficient space for manip- 
ulation. The instruments selected for the 
surgery, such as a foreign-body forceps or 
vitreous cutters, are maneuvered sepa- 
rately from the endoscope. We often used 
a separate infusion port to maintain the 
intraocular pressure. 

We used pars plana endoscopy in 16 
eyes of 15 patients. (These patients have 
been described in an earlier article.*) Two 
patients underwent a second endoscopy, 
for a total of 18 procedures. Of the 18, 13 
involved posterior vitrectomies, seven 
were for vitreous hemorrhages, and six 
for complicated retinal detachments or 
retained intraocular foreign bodies. The 
five remaining procedures included three 
for evaluation of the posterior segment 
in eyes being considered for anterior 
segment reconstruction, one for endoph- 
thalmitis, and one to locate a retinal 
break in a detached retina behind a dense 
cataract the patient refused to have re- 
moved, 
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(Norris and associates). 
Schematic side and end views of 
endoscope, light supply, and adapt- 
er for mounting in positioner. Sche- 
ma at top left shows removal of 
intraocular foreign body. 


The following case reports are repre- 
sentative of the types of problems in this 
first series in which pars plana endoscopy 
was used. 





Fig. 2 (Norris and associates). Endoscope and 
stereotaxic positioner. A, endoscope; B, light supply 
cord; C, intraocular endoscope shaft; D, endoscope 
positioning controls separate from baseplate; E, head 
support and fixation. 
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CASE REPORTS 


Case 3—A 56-year-old man with chronic uveitis 
and bilateral aphakia had had a visual acuity of light 
perception in his left eve for many years after the 
development of an occluded pupil which occurred 
after cataract extraction. The eye had also been 
treated for increased intraocular pressure. When 
vision began to fail in the right eye because of cystoid 
macular edema, retinal hemorrhages, and pupillary 
membrane formation, the patient requested an ex- 
amination of his left eye. 

Entoptic phenomena could not be elicited. There 
was no color perception. An electroretinogram 
showed a reduced response. Ultrasonographic tests 
demonstrated no evidence of retinal detachment, but 
showed vitreous debris and suggested the presence 
of a large optic nerve head cup. 

We used pars plana endoscopy to evaluate the 
posterior segment before considering anterior cham- 
ber reconstruction in the left eye. The endoscopy 
showed cystoid macular edema, an enlarged optic 
nerve head cup, with a good rim of tissue, and an 
attached retina. We removed the endoscope and 
closed the sclerotomy. We opened the pupillary 
membrane and removed the vitreous debris with a 
vitreous stripper, using a surgical microscope. The 
left eye attained a visual acuity of 6/60 (20/200) and 
subsequently became the better eye. 

Case 13—A 65-year-old woman, blind in her left 
eye from unknown causes, had had two unsuccessful 
retinal reattachment operations on the right eye. We 
suspected that a retinal break in an area of chorioreti- 
nal scarring with fixed folds inferotemporally was the 
cause of the persistent detachment, but could not see 
it. We performed a pars plana endoscopic examina- 
tion at the time of a third attempt at reattachment. 
The endoscope was directed toward the fixed folds 
and chorioretinal scars. Indentation of the sclera over 
the suspect site pressed subretinal fluid containing 
pigment through the break and disclosed its location. 
We placed a scleral buckle over the defect and 
reattached the retina. 

Case 15—A 16-year-old boy had sustained a pene- 
trating wound of the right eye while hammering 
cement, which resulted in a large corneal laceration, 
iris prolapse, cataract, and vitreous hemorrhage. 
After repair of the corneal laceration and removal of 
the cataract, the view of the posterior segment 
through the surgical microscope was inadequate. 
Using the endoscope through sclerotomy at the 12 
o'clock position, we located a metallic foreign body 
and removed it with foreign-body forceps. We also 
removed several small gray fragments that appeared 
to be cement with a vitrectomy instrument. The 
postoperative course was satisfactory until an unrelat- 
ed episode of severe blunt trauma resulted in the loss 
of the eye. 


RESULTS 
Case 3 showed that endoscopically 
obtained information about the fundus 
can be useful in determining whether 
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anterior segment reconstruction should 
be done. In Case 13, in which the patient 
had undergone two unsuccessful retinal 
reattachment procedures and several ob- 
servers had failed to find the retinal 
defect, endoscopy was the only way of 
examining the area behind the retinal 
folds and vitreous scar tissue. Pressing 
subretinal fluid through the break conclu- 
sively proved the defect’s existence and 
location. Endoscopy was the only means 
of observing the small flecks of pigment 
in the subretinal fluid, confirming its 
movement. In Case 15 the endoscope not 
only guided the removal of the retained 
metallic foreign body but also disclosed 
several small bits of cement in the bloody 
vitreous that would not have been no- 
ticed otherwise. This information demon- 
strated the need for a thorough removal 
of vitreous in order to minimize postoper- 
ative reaction. 

The only complication in this series 
was a retinal detachment that appeared to 
be the result of the sclerotomy. One 
patient attained a visual acuity of 6/6 
(20/20). In the others, cystoid macular 
edema, preretinal fibrosis, the sequelae 
of trauma, or anterior segment disease 
led to impaired visual acuities. 


DISCUSSION 


Since Thorpe’ published a report con- 
cerning the extraction of intraocular for- 
eign bodies by endoscopic techniques, 
smaller endoscopes more suited to sur- 
gery within the eye have been devel- 
oped. One of us (J. L. N.) has adapted an 
endoscope to ophthalmic surgery.**°* 
The size of the endoscope is comparable 
to other instruments now used for pars 
plana vitreous surgery. 

To date, pars plana endoscopy has been 
useful in two kinds of cases: (1) when 
additional information regarding the sta- 
tus of the retina and optic nerve is 
needed before deciding whether or not to 
perform anterior segment reconstruction 
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and (2) when anterior segment opacity 
obscures the view, making vitreoretinal 
surgery difficult. Standard binocular opti- 
cal systems should be employed when- 
ever possible and endoscopy used only 
when other methods are inadequate. En- 
doscopic procedures are more difficult be- 
cause they are monocular and a period 
of training with animal surgery is neces- 
sary to transfer binocularly learned vit- 
reoretinal surgery skills to endoscopy. 
The creation of one retinal detachment 
attributable to endoscopic technique in 
18 procedures (6%) seems acceptable in 


view of the degree of difficulty and the 


complicated nature of these cases. The 
major difficulties we have experienced 

with endoscopic surgery have been the 
increase in operating time required and 

on limited experience with the proce- 
ure, 
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COATS’ DISEASE IN A PATIENT WITH CORNELIA DE LANGE 
SYNDROME 


JaMEs C. FoLk, M.D., FRANK N. GENOVESE, M.D., 
AND ALBERT W. BIGLAN, M.D. 


Pittsburgh, Pennsylvania 


A 16-month-old boy had the mental and physical retardation, 
low-pitched cry, phocomelia with syndactyly, hirsutism, low-set ears, 
bushy eyebrows, elongated eyelashes, blepharoptosis, and strabismus 
characteristic of Cornelia de Lange syndrome along with ophthalmo- 
scopic findings characteristic of Coats’ disease. 

Cryotherapy made the abnormal telangiectatic vessels less promi- 
nent, but macular scarring produced poor visual acuity. Occlusion 


therapy was unsuccessful. 


Cornelia de Lange syndrome is charac- 
terized by mental and growth retarda- 
tion, multiple skeletal abnormalities, a 
feeble low-pitched cry, low-set ears, and 
hypertrophic eyebrows and eyelashes.’ 
Ocular abnormalities have been associat- 
ed with this syndrome." We studied a 
patient with Cornelia de Lange syndrome 
and Coats disease. To the best of our 
knowledge, this association has not been 
recorded previously. 


CASE REPORT 


We examined a 16-month-old boy in September 
1977. The patient's mother observed that the child's 
upper eyelid was “droopy” and that the left pupil 
occasionally appeared bright yellow. The medical 
history included an uncomplicated pregnancy and 
delivery without illness or drug use. Maternal alcohol 
use had been limited to less than § oz of wine per 
week. The child’s birthweight had been 2,097 g and 
supplemental oxygen had not been required. A 
diagnosis of Cornelia de Lange syndrome had been 
established elsewhere. 

Physical examination disclosed mental and growth 
retardation, partial phocomelia with syndactyly 
(Fig. 1), low-set ears, hirsutism (Fig. 2), and a feeble 
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low-pitched cry. Ocular examination disclosed that 
fixation was central and well maintained in the right 
eye but eccentric and unsteady in the left eye. T he 
eyebrows were bushy, meeting in the middle of the 
forehead, and the evelashes were elongated. The left 
upper eyelid had 4 mm of blepharoptosis with poor 
(3 to 4 mm) levator palpebrae superioris muscle 
function. The left pupil briskly reacted to consen- 
sual stimulation and was not obscured by the upper 
eyelid. Ocular rotations were normal, but there was a 
15-diopter esotropia by the Krimsky method. Reti- 
noscopy disclosed a ~1.00 refractive error in both 
eyes. Ophthalmoscopic examination of the right eye 
showed nothing unusual, but examination of the left 
eye showed many telangiectasias and small aneu- 
rysms of the retinal vessels along the inferior tempo- 
ral arcade just posterior to the equator. Yellow 
exudation was present in the macula and the inferior 
temporal quadrant (Fig. 3). The ophthalmoscopic 
findings were typical of early Coats’ disease. The 
diagnoses of sickle-cell retinopathy, retinoblastoma, 
angiomatosis retinae, and retrolental fibroplasia were 
considered but excluded on the basis of the fundus 
findings, the noncontributory history, and the labora- 
tory studies. Results of karyotyping were normal 
(Fig. 4). 

In November 1977, we examined the patient while 
he was anesthetized. The diagnosis of Coats’ disease 
was confirmed, and cryotherapy was applied over the 
telangiectatic vessels. 

Reexamination of the fundus in April 1978 showed 
that the abnormal telangiectatic vessels were less 
prominent and were surrounded by cryotherapy 
scars. The exudates had decreased, but still involved 
the fovea. There were no new lesions. 

We began cautious occlusion of the normal right 
eye in June 1978. Because there was a marked 
regression in the child’s behavior during occlusion, 
however, we postponed amblyopia therapy until the 
macular exudates had resolved further. In January 
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Fig. 1 (Folk, Genovese, and Biglan). Syndactyly 
and phocomelia of the arm. 


1979, we again tried occlusion. After five months of 


almost full-time occlusion, the fixation reflex of the 
left eye had not improved and we discontinued 
amblyopia treatment. 

Examination in May 1980 showed that the fixation 
reflex of the right eye was central and steady, but the 
fixation in the left eye remained eccentric and 
wandering. The left eye remained esotropic and 
moderate blepharoptosis of the left upper eyelid 
persisted. Ophthalmoscopic examination of the right 
eye gave normal results. The left fundus showed a 
total resolution of the exudates, absence of telangiec- 
tatic vessels, and a residual flat macular scar. 


DISCUSSION 
The external and anterior segment 
ocular features of the Cornelia de Lange 
syndrome include long bushy eyebrows 
meeting in the midline, long eyelashes, 


telecanthus, blepharoptosis, blue sclera. 
and microcornea. 
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Fig. 2 (Folk, Genovese, and Biglan). The face 
shows low-set ears, blepharoptosis, elongated eye- 
lashes, hirsutism, and bushy eyebrows meeting in 
the midline. 





Fig. 3 (Folk, Genovese, 


and Biglan). The exudate 
present in the left eye before treatment of the 
telangiectatic vessels. 
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Fig. 4 (Folk, Genovese, and Biglan). The patient's karyotype, normal for a male infant. 


Ophthalmoscopic abnormalities associ- 
ated with this syndrome are infrequently 
reported. Richter” described two patients 
with pale optic disks, one of whom also 
had temporal hemorrhages in the right 
eye and a coloboma of the optic nerve in 
the left eye. 

Ptacek and associates’ reported nine 
cases of Cornelia de Lange syndrome. 
Four patients had severe myopia, two had 
optic nerve atrophy, and one patient had 
“extremely large veins on each nerve 
head.” Milot and Demay’ reported nine 
cases of Cornelia de Lange syndrome. 
Ophthalmoscopic examination of their 
second patient showed pallor of the optic 
disk and narrowed arterioles. The right 
eye of their Patient 3 had a large infero- 
temporal retinoschisis. Lim and Wong? 
reported a unilateral retinoblastoma in a 
Chinese girl with this syndrome. 


Evens, Vinken, and Fryns’ reported 
findings similar to those in our patient. 
One of their patients had severe myopia 
and “circumferential chorioretinitis  in- 
volving the right macula. The second 
patient in their report initially had micro- 
corneas, deep anterior chambers, normal 
lenses, normal fundi, and bilateral severe 
myopia. Three years later, however, both 
eyes were hypotonic with atrophy of the 
iris, complete cataract, and a greenish 
hue. A similar brown or green coloration, 
caused by extensive subretinal hemor- 
rhage and exudation, frequently appears 
in patients with end-stage Coats’ disease. 
Coats’ disease could have accounted for 
the rapid deterioration of this patient's 
eyes and the subsequent green discolora- 
tion. 

Systemic features of Cornelia de Lange 
syndrome in our patient were the mental 
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and physical retardation, the low-pitched 
cry, phocomelia with syndactyly, the 
hirsutism, and the low-set ears. Ocular 
findings typical for this syndrome were 
the bushy eyebrows, the elongated eye- 
lashes, blepharoptosis, and strabismus. 
Additionally, our patient had features in 
the fundus characteristic of Coats’ dis- 
ease.”? Telangiectasis and aneurysm 
were present along the inferotemporal 
arcade of the left eye, causing massive 
exudation in the posterior pole. Although 
the vascular lesions responded promptly 
to cryotherapy and did not recur, the 
exudates took more than one year to 
resolve and left a macular scar which 
decreased visual acuity. 

Although the occurrence of Cornelia de 
Lange syndrome and Coats’ disease in 
our patient may have been purely coinci- 
dental, the infrequency of these condi- 
tions in the general population and the 
case reported by Evens, Vinken, and 
Fryns’ suggests an association between 
these syndromes. This association should 
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be considered when examining patients 
with either of these entities. 
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THE OPTICS OF VITREOUS SURGERY 
MAURICE B. LANDERS HI, M.D., EINAR STEFANSSON, M.D., 
AND MYRON L. WOLBARSHT, PH.D. 


Durham, North Carolina 


We calculated the refractive power of the human eye in the 
various optical configurations that may occur during vitreous 
surgery. We found that a biconcave corneal contact lens with an 
anterior surface refractive power of —63 to —98 diopters allowed 
the fundus to be seen when the vitreous cavity was filled with air, as 
did a weak minus lens attached to the bottom of the operating 
microscope. Our tests showed that the unsymmetrical biconcave 


lenses were superior. 


In modern vitreous surgery, the remov- 
al of the lens is common, as is changing 
the optical power by putting a flat-faced 
contact lens on the anterior surface of the 
cornea or by filling the vitreous cavity 
with gas. Some of these procedures have 
a profound effect on the total refractive 
power of the eye, and, therefore, affect 
the ability of the surgeon to view the 
operating field. This problem is particu- 
larly acute when air is introduced into the 
eye during surgery near the posterior 
retina. Most vitreous surgeons are reluc- 
tant to fill the phakic eye with air during 
vitrectomy surgery because of the poor 
view of the retina which this produces. 
An optical system that provided a clear 
view of the fundus under these conditions 
would be extremely helpful. It would 
allow surgeons to operate within an air- 
filled vitreous cavity in phakic eyes. 

We have calculated the refractive 
power of the human eye in the various 
optical configurations that may occur dur- 


ing vitreous surgery. On the basis of 
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these calculations, we propose that vari- 
ous types of corneal contact lenses be 
used in conjunction with an operating 
microscope to aid visualization of the 
posterior pole, particularly in the phakic 
eve where vitreous has been replaced 
with air. 


MATERIAL AND METHODS 


We are concerned only with some of 


the practical optical problems that face 
the vitreous surgeon. Only a superficial 
discussion of the theory of optics is need- 
ed. For a more rigorous explanation the 
reader can refer to standard texts on 
optics. 

The refractive power of a spherical 
surface, D, is: 

D = (ne — nR (1) 
where n; and ng are the indices of refrac- 
tion in front of and behind the refracting 
surface and R its radius of curvature. This 
is an approximation that holds for paraxial 
rays. If R is in meters, then D will be in 
diopters or reciprocal meters. 

The eye has many refracting surfaces 
and these must be combined to obtain the 
total refractive power of the eye. Two 
optical systems with refractive power, D; 
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and Ds, have a refractive power, F, as 
follows: 


F = D, + D: — D:D- d (2) 


where d is the distance between the two 
refracting elements (measured in me- 
ters), and n is the refractive index of the 
medium between. If the two surfaces are 
close together (that is, if d is very small), 
then the last term of equation 2 can be 
ignored, and the total refractive power is 
the sum of the components. 

For three element optical systems the 
expression becomes: 


a ds 
F = D1 ii TVs) 
di. dz 
+ D1 — wD) = D3) 
aa d 
+ Ds = 2D) (3) 


where Di, De, Ds, and F are the refrac- 
tive powers of the individual compo- 
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Fig. 1 (Landers, Stefánsson, and Wolbarsht). The 
biconcave corneal contact lens on the eve. 
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TABLE 1 
GULLSTRAND'S SCHEMATIC EYE, 
RELAXED ACCOMMODATION” 
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Factor Value 
Index of refraction 
Cornea 1.376 
Aqueous humor and vitreous body 1.336 
Outer portion of lens 1.386 
Core-lens 1.406 
Air 1.000 
Position of vertex of refracting surface (mm) 
Anterior surface of cornea 0.0 
Posterior surface of cornea 0.5 
Anterior surface of lens 3.6 
Anterior surface of core-lens 4] 
Posterior surface of core-lens 6.6 
Posterior surface of lens Ta 
Radius of curvature (mm) 
Anterior surface of cornea 7.7 
Posterior surface of cornea 6.8 
Anterior surface of lens 10.0 
Posterior surface of lens —6.0 
Refractive power (diopters) 
Anterior surface of cornea +48.83 
Posterior surface of cornea — 5.88 
Anterior surface of lens + 5.00 
Anterior surface of core-lens + 2.528 
Posterior surface of core-lens + 3,472 
Core-lens + 5.985 
Posterior surface of lens + 8.33 
Cornea +43.05 
Lens +19.11 
Whole eye +58.64 
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*From Southall.’ 

nents, the combination d; and ds the 
distances between the components, and 
nı and ne are the indices of refraction of 
the media in between. A reasonable 
simplification is to add the refractive 
powers of the two surfaces of the cornea, 
the anterior surfaces of the crystalline 
lens cortex and nucleus, and the posterior 
surfaces of the nucleus and cortex of the 
crystalline lens, using equation 2. Equa- 
tion 3 can then be used to give the total 
power of all three systems. 








RESULTS 


The emmetropic eye has a refractive 
power of + 58.6 diopters when accommo- 
dation is relaxed. Most of this refraction 
takes place in the anterior cornea where 
the light passes from air that has a refrac- 
tive index of 1.000 to the cornea that has 
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Fig. 2 (Landers, Stefánsson, and Wolbarsht). The 
biconcave operating lens. 


a refractive index of 1.376. Inside the 
normal eye there are no interfaces 
with differences of refractive indices 
larger than 0.1 (Table 1). 

A contact lens with a flat anterior 
surface is usually placed on the cornea 
during vitreous surgery. Ifa polymethyl- 
methacrylate contact lens with a refrac- 
tive index of 1.488 and a concave posteri- 
or surface radius of curvature of 7.7 mm is 
used, the refractive power of the anterior 
surface of the eye is changed from +48.8 
diopters to —14.5 diopters (Table 2), and 
the fundus is easily seen. After lensecto- 
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Fig. 3 (Landers, Stefansson, and Wolbarsht). View 
through the biconcave operating lens. 


my, when the lens has been replaced 
with fluid of the same refractive index as 
aqueous and vitreous, the refractive 
power of the eye is only that of the 
cornea, that is, +43.1 diopters. If a flat 
contact lens is placed on the eye after a 
lensectomy, the power of refraction of 
the entire eye becomes —20.4 diopters. 
When an eye without a lens is filled 
with air, all the refraction occurs at the 
two surfaces of the cornea, which almost 


TABLE 2 
REFRACTIVE POWER OF THE HUMAN EYE AFTER VARIOUS SURGICAL PROCEDURES“ 





ŘS 


Refractive 
Power 
Cornea Aqueous Crystalline Lens Vitreous (Diopters) 

Normal Normal Normal Normal +59 
Flat-faced contact lens Normal Normal Normal 0 
Normal Filled with air Normal Normal +42 
Flat-faced contact lens Filled with air Normal Normal -5 
Normal Normal Replaced by aqueous Normal +43 
Flat-faced contact lens Normal Replaced by aqueous Normal — 20 
Normal Normal Replaced by aqueous Replaced by aqueous +43 
Flat-faced contact lens Normal Replaced by aqueous Replaced by aqueous —20 
Normal Filled with air Filled with air Filled with air —6 
Flat-faced contact lens Filled with air Filled with air Filled with air —70 
Normal Normal Normal Filled with air +102 
Flat-faced lens Normal Normal Filled with air +6] 
Symmetrical biconcave Normal Normal Filled with air +22 

contact lens’ 
Unsymmetrical biconcave Normal Normal Filled with air 0 

contact lens (anterior 

surface, —93 diopters)” 
Normal Filled with air Normal Filled with air +98 
Flat-faced contact lens Filled with air Normal Filled with air +66 
Unsymmetrical biconcave Filled with air Normal Filled with air +17 


contact lens (anterior 
surface, —93 diopters)’ 


ae e 





a I 





* Based on Gullstrand’s Schematic Eye, Accommodation Relaxed. ' 
"Refractive index, 1.488 (polymethylmethacrylate). 
*This lens gives the eye the same refractive power as that of a normal eye with a flat-faced contact lens. 
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Fig. 4 (Landers, Stefánsson, and Wolbarsht). 
Human fundus seen through a symmetrical bicon- 
cave corneal contact lens. Air has replaced vitreous. 


equal one another when air is on both 
sides. No optical aids are needed to see 
the fundus in this situation. If the lens is 
in place and the vitreous is replaced with 
air, the posterior surface of the lens 
becomes strongly refractive (+64 diop- 
ters) and the total refractive power of the 
eye increases from +59 to +102 diopters. 
A flat polymethylmethacrylate contact 
lens decreases this to +61 diopters but 
does not allow the fundus to be seen. 
Using an unsymmetrically biconcave cor- 
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neal contact lens with an anterior surface 
radius of curvature of 5.25 mm and a 
posterior radius of curvature of 7.7 mm 
(Figs. 1 to 3) decreases the refractive 
power of the eye to that of a normal eye 
with a flat contact lens, allowing the 
surgeon to see the posterior pole (Fig. 4). 
A simple solution is a symmetrically 
biconcave contact lens in which both 
surfaces have a radius of curvature of 
7.7 mm, reducing the refractive power of 
the eye to +22 diopters. The fundus can 
be seen almost as clearly through such a 
contact lens, which can be approximated 
by placing two ordinary flat-faced contact 
lenses back to back. A weak negative lens 
(approximately —0.87 diopter) adjacent 
to the 150-mm focal length objective lens 
of the operating microscope serves the 
same purpose (E. R. Noack, personal 
communications, 1980), 

Putting air into the anterior part of the 
eye, as well as into the vitreous cavity, 
when the lens is in place makes the 
refractive power of the eye +99 diopters 
(Table 2). The unsymmetrical biconcave 
contact lens described above should per- 
mit good visualization of the fundus in 
this case. 
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TEMPORARY KERATOPROSTHESIS FOR USE 
DURING PARS PLANA VITRECTOMY 
MAURICE B. LANDERS III, M.D., Gary N. FouLks, M.D., DAvip M. LANDERS, 
Dyson HICKINGBOTHAM, AND RICHARD C. HAMILTON 


Durham. North Carolina 


We have developed a series of temporary keratoprostheses that 
permit closed pars plana vitrectomy in eyes with abnormal corneas. 
These devices are placed into a trephined opening in the cornea, and 
provide a clear, stable view of the intraocular contents. Immediately 
after vitrectomy, the keratoprosthesis is replaced with a corneal graft. 
We have used this technique successfully in four eyes with opaque or 


severely traumatized corneas. 


Closed pars plana vitrectomy is a useful 
technique for removing blood-stained 
vitreous, for preretinal membrane peel- 
ing, and for treating a variety of other 
anterior and posterior segment prob- 
lems.! However, good visualization of the 
intraocular contents is necessary for vit- 
rectomy surgery. Corneal opacities are 
often present in patients with recent 
trauma, blood-staining of the cornea, or 
corneal edema and scarring caused by 
disease or previous surgery. These corne- 
al opacities have often made vision-saving 
pars plana vitrectomy impossible. 

Although corneal transplantation can 
sometimes provide an optically clear view 
of the intraocular contents in eyes that 
had had opaque corneas, this is not 
always the case. Transient edema of the 


corneal graft often limits visualization of 


the posterior segment. Mechanical dis- 
tortion present at the conclusion of the 
corneal graft procedure can limit visuali- 
zation as well. Unfortunately, corneal 
transplants do not provide an excellent 
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view of the fundus in some cases until 
several weeks after surgery. This delay is 
often undesirable, because the vitrec- 
tomy may be urgent. Also, the endotheli- 
al viability of a penetrating keratoplasty 


may be threatened by the large volume of 


irrigation fluid used and the manipula- 
tions of the globe performed during a 
complex vitrectomy. 

To make closed pars plana vitrectomy 
possible in eyes with abnormal corneas, 
we have developed a series of temporary 
keratoprostheses to be used during 


operations in cases in which the view of 


the intraocular contents would be other- 
wise inadequate for vitreous surgery (D. 
Landers, unpublished data). 

These keratoprostheses may be used to 
provide an optically clear view of the 
interior of the eye with minimal distor- 
tion. We have been successful with one 
such prosthesis, used in conjunction with 
closed pars plana vitrectomy in three 
eyes with chronic corneal edema and 
scarring. and in one eye with a penetrat- 
ing injury. 


MATERIAL AND METHODS 


Principles of keratoprostheses—Car- 
dona? has reviewed the development 
and principles of prosthokeratoplasty. 
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Fig. I (Landers and associates). The three types of 
temporary keratoprostheses. Type I is at left, type 2 
in the middle, and type 3 at right. 


However, the requirements for a kerato- 
prosthesis to be used during surgery are 
somewhat different from those for one to 
be used on a permanent basis. A surgical 
keratoprosthesis remains in place for a 
few hours at most, and thus can be 
sutured to the cornea. A firm mechanical 
sealing of the corneal opening is suffi- 
cient, because a temporary keratopros- 
thesis will not melt the corneal stroma 
during the short period it is in position. A 
temporary keratoprosthesis should pro- 
vide a wider-angled view of the fundus 
than a permanent keratoprosthesis as the 
surgeon needs to examine the peripheral 
retina during the vitrectomy. However, 
the diameter of the temporary kerato- 
prosthesis should not be too large be- 
cause this increases the chance of com- 
plications secondary to the subsequent 
corneal transplant. 

The devices—We have designed three 
types of keratoprostheses (Fig. 1). All are 
fabricated of polymethylmethacrylate on 
a precision lathe, and have polished inter- 
nal and external optical surfaces. Type 1 
is a threaded optical evlinder 5.0 mm in 
length and 6.2 mm in diameter. The 
threaded shaft engages the corneal stro- 
ma to improve fixation. Type 2 is also a 
threaded optical cylinder 5.0 mm in 
length and 6.2 mm in diameter, but it 
also has struts at the anterior edge that 
allow it to be sutured to the cornea 
(Figs. 2 to 4). Type 3 is a smooth, beveled 
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Fig. 2 (Landers and associates). In the type 2 
keratoprosthesis, suture struts extend outward from 
the anterior edge: there is a threaded optical evlinder 


ix 15). 


cylinder 5.0 mm in length and 6.2 mm in 
diameter at its outer extremity where a 
slotted circular flange allows interrupted- 
or continuous-suture fixation to the cor- 
nea. All three types of keratoprostheses 
have polished concave anterior and pos- 
terior surfaces with radii of 7.8 mm. 
All three have refractive ņ 
~ 135.6 diopters in air and —85.4 diopters 
in the aphakic, fluid-filled eye. 

Type l can be used in opaque but 
structurally intact corneas. Type 2 is 
used in corneas with single lacerations 
or when manipulation or rotation of the 
eye is anticipated. This keratoprosthesis 


has withstood intraocular pressures of 





Mig. 3 (Landers and associates). Dimensions {in 
millimeters) of type 2 keratoprosthesis seen from the 
top. 
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Fig. 4 (Landers and associates). 
Dimensions (in millimeters) of type 
2 keratoprosthesis seen from the 
side. 
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70 mm Hg in animal and human eyes 
without allowing leakage of intraocular 
fluid or becoming dislodged. Type 3 is 
useful in corneas with many lacerations 
or deformities. All of the keratopros- 
theses have a length suitable for aphakic 
eyes. The concave optical surfaces pro- 
vide a wider field for viewing the retina. 





Fig. 5 (Landers and associates). Case 1. Cornea is 
diffusely hazy with edema and midperipheral vascu- 
larization. 


CASE REPORT 


A 55-year-old man was referred here for a possi- 


ble vitrectomy. The patient had a 20-year history of 


increased intraocular pressure that had required 
bilateral iridencleisis procedures and subsequent 
cataract extractions. The right eye did well except for 
late-onset cystoid macular edema that resulted in a 
visual acuity of 6/18 (20/60). The left eye required 
discission of a secondary membrane after an extra- 
capsular cataract extraction. Subsequently, the sec- 
ondary membrane recurred, along with opacification 
and condensation of the anterior vitreous and corneal 
edema. Visual acuity was 6/120 (20/400). The intra- 
ocular pressure was 35 mm Hg in both eyes. The left 
cornea had superficial peripheral vascularization 





Fig. 6 (Landers and associates). Keratoprosthesis 
type 2, sutured in place. Fleiringa ring is visible. 
Vitrectomy instruments (including infusion needle, 
fiberoptic light pipe, and vitrectomy instrument) 
are visible through keratoprosthesis within vitreous 
cavity. 
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Fig. 7 (Landers and associates). Case 3. View 
through temporary keratoprosthesis shows fundus 
with retinal vessels and preretinal hemorrhage. 
Vitrectomy instruments can be seen through kera- 
toprosthesis. 


(Fig. 5). The anterior chamber was well-formed, but 
a dense secondary membrane and organized anterior 
vitreous obscured the view of the fundus. Ultraso- 
nography of the left eye suggested an intact posterior 
segment without retinal detachment. 

After the intraocular pressure was controlled with 
pilocarpine, the patient underwent surgery on the 





Fig. 9 (Landers and associates). Case 1. Clear, 
6.5-mm corneal graft in place two weeks after 
vitrectomy carried out through 6.2-mm_ temporary 
keratoprosthesis type 2. 
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Fig. 8 (Landers and associates). Case 3. Kerato- 
prosthesis type 2 being removed. Fleiringa ring is in 
place. Suture struts protrude from the anterior edge 
of the keratoprosthesis. 


left eye. With the patient under general anesthesia. 
the surgeon prepared for a vitrectomy, and then 
attached a Fleiringa ring to the sclera with six 
interrupted silk sutures. Traction sutures were ap- 
plied to the ring. He performed a corneal trephina- 
tion with a 6-mm trephine and completed the 
incision with corneal scissors. He placed the 6.2-mm 
threaded keratoprosthesis with struts (type 2) into the 
cornea with a twisting motion and secured it with two 
6-0 silk sutures about the struts (Fig. 6). The sclera 
was entered superonasally, superotemporally, and 
inferotemporally through the pars plana and a three- 
incision technique vitrectomy performed with the 
Ocutome system. After inspecting the peripheral 
retina and posterior pole with intraocular fiberoptic 
illumination (Fig. 7), he closed the scleral incisions. 
A 6.5-mm trephine was then used to cut the corneal 
donor button, from a cornea stored in McCarey- 
Kaufman medium, by the posterior punch technique 
against a Teflon block.’ The surgeon removed the 
keratoprosthesis (Fig. 8) and secured the corneal 
graft in place with 16 interrupted 10-0 nylon sutures. 
The wound was watertight after the anterior chamber 
was reformed. 

Postoperatively, there was mild edema of the 
transplant which cleared in the early postoperative 
period. The retina was normal. At the first postopera- 
tive visit, best corrected visual acuity in the operated 
upon eye was 6/30 (20/100). Results of an ophthalmo- 
scopic examination were normal. There was moder- 
ate corneal astigmatism (Fig. 9). Six months postop- 
eratively visual acuity improved to 6/18 (20/60). The 
fundus appeared normal through the grafted cornea. 

The three other cases in which the temporary 
keratoprosthesis was used are summarized in the 
Table. 


DISCUSSION 


Corneal opacities interfering with visu- 
alization of the intraocular structures can 
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TABLE 
CLINICAL SUMMARY OF FOUR CASES IN WHICH TEMPORARY KERATOPROSTHESES WERE USED 


tart tp ener ecient nt nn 





Clinical Data Patient 
1 2 3 4 

Bm aie ag cg a Nat a tata sR a ee a 
Age (yrs) 30 39 62 27 
Cause of problem Extracapsular cataract Battery explosion Injury from nail Metallic 

extraction foreign body 
Corneal abnormality Vascularization Scar Scar Laceration 
Vitreal abnormality Mid-vitreous membrane Hemorrhage Hemorrhage Hemorrhage 


Retinal abnormality San 
Final visual acuity 6/18 (20/60) 





be managed by removal of the cornea 
during surgery (open-sky technique), a 
prior penetrating keratoplasty (R. Castro- 
viejo, unpublished data), or with a tem- 
porary surgical keratoprosthesis. One 
disadvantage of open-sky vitrectomy is 
that rotation or positioning of the eye is 
limited and may distort the ocular archi- 
tecture and allow the intraocular contents 
to prolapse when pressure is applied to 
the eye or orbit.’ A prior corneal trans- 
plantation may mean days or weeks 
of waiting for sufficient corneal clarity 
and wound strength to allow an ade- 
quate vitrectomy. Additionally, the 
corneal transplant may be rejected or 
become clouded after subsequent intra- 
ocular surgery. The temporary surgical 
keratoprosthesis eliminates these prob- 
lems and allows early surgery under the 
controlled situation of an essentially in- 
tact globe. 

We recommend applying a Fleiringa 
ring during this procedure to provide 
anterior support and to prevent the globe 
from collapsing. Using an oversized 
donor graft is advisable because some 
dilation of the recipient bed can occur. 
Intraocular fiberoptic and other instru- 
ments may be used concurrently with the 
keratoprosthesis; the prosthesis has prov- 
en to be stable and secure in eyes from 
eye banks and in the several cases in 
which it has been used. 


Chronic detachment Chronic detachment Foreign body 
Late enucleation 


6/9 (20/30) 


m Nihal dite y yinin AHH In eA merah AA E Aea aara 


6/240 (5/200) 


The concave anterior optical surface 
provides an excellent view of the posteri- 
or segment without distortion and with 
minimal annoying reflexes. The depth of 
field is excellent. The concave posterior 
optical surface minimizes the possibility 
of scratching the posterior surface with 
the vitrectomy instruments during sur- 
gery. 

The anterior surface can be altered 
immediately by introducing a small drop 
of water onto the optical bowl, creating a 
convex anterior surface and allowing a 
shift of the focal plane to a more anterior 
position in the operative field without 
adjusting the microscope. We have not 
encountered some anticipated problems 
of limitation of the view of the peripheral 
fundus because the globe can be readily 
rotated. 
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MEDICOLEGAL CLAIMS E 





, INTRAOCULAR LENS IMPLANT CASES 


JEROME W. BETTMAN, M.D. 


San Francisco. California 


In 11 of 22 medicolegal claims involving intraocular lens implants, the 
medical care given to the patients was judged to be substandard, 
whereas this was true in only 19 of 110 (17.3%) ophthalmic claims not 
involving intraocular lenses. The major reason for this difference was 
that the intraocular lenses were implanted in cases where they were not 
indicated. Also, many of these patients had relatively good vision before 
the surgery and were more likely to sue if the results were poor. 


The number of medicolegal claims in- 
volving intraocular lens implants has in- 
creased in recent years. In the series 
reported here, for example, there were 
two claims in 1977, eight in 1978, 14 in 
1979, and seven in the first six months of 
1980, Obviously, one reason for this 
increase is that more intraocular lenses 
are being implanted. 

I reviewed a series of 441 ophthalmic 
claims. Of these, 31 (34 eyes), or 7%, 
involved intraocular lens implants. It 
must be remembered that two years or 
more may elapse before a patient’s claim 
is reviewed by an expert and five years 
before the case is adjudicated and judg- 
ment rendered. 

Experienced attorneys estimate that 
75% of the claims are rejected before 
medical advice is sought, and three out of 
four of the remaining 25% are rejected 
after medical advice is obtained.' Thus, 
the standard of medical care the patient 
received can be evaluated only in a small 
selected group of cases. 


METHOD 


From the series of 441 claims, I select- 
ed 157 for evaluation. Of these, 31 in- 
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volved intraocular lens implants and 126 
did not. Some cases were eliminated 
from the statistical evaluation because 
the standard of care could not be deter- 
mined or was not relevant to the claim. 
This left 22 claims that involved intraocu- 
iar lens implants and 110 that did not 
(Table 1). 


RESULTS 


In my judgment, 50% (11 of 22) of the 
cases involving intraocular lenses were 
associated with substandard care. This 
figure is considerably higher than 17.3% 
(19 of 110 claims) I found in the cases 
that did not involve intraocular lenses 
(Table 1). 

Much of this difference can be ex- 
plained by an examination of the reasons 
I judged the medical care to be substan- 


TABLE 1 
EVALUATION OF CLAIMS 











With Without 

Evaluation Implants Implants 
Total No. 31 126 
No. analyzed 22 110 
Substandard care 11 19 
Standard care 1i 91 
Indefinite 8 8 
Product liability cases 2 oe 
Faulty instruments — 4 
No injury — 3 
Fraud — l 





620 AMERICAN JOURNAL OF OPHTHALMOLOGY 91:620-621, 1981 


ha 











VOL. 91, NO. 5 


dard in 11 claims involving intraocular 
lens implants (Table 2). 

Case 1—The patient had had preopera- 
tive myopia of 11 diopters. The visual 
result of the surgery was poor. 

Case 2—The surgeon operated on the 
wrong eye. The visual result was poor. 

Case 3—The patient had undergone 
penetrating keratoplasty, phacoemulsifi- 
cation, and an implant in one eye. De- 
spite endothelial damage in this eye, an 
intraocular lens was implanted in the 
fellow eye which had glaucoma. 

Case 4—After losing one eye which 
had undergone an implant, the patient 
underwent an implant in the fellow eye. 
The visual result was poor. 

Case 5—The implanted intraocular 
lenses failed in both eyes. 

Case 6—A one-eyed patient under- 
went keratoplasty, cataract extraction, 
and implantation in the remaining eye. 
The visual result was poor. 

Case 7—A patient with glaucoma un- 
derwent a secondary implant after a 
previous filtering operation. 

Case 8—A patient with glaucoma in his 
one remaining eye underwent an implant 
after three previous filtering operations. 


TABLE 2 
REASONS FOR POOR RESULTS 





No. of 
Reason Cases 
Lens touching cornea, producing 12 
opacity 
Lens luxated or subluxated 7 
Significant inflammation 5 
Retinal detachment jl 
Secondary glaucoma 5 
Endophthalmitis 1 
Intraocular lens had to be removed 9 
Total 50* 


*The total is more than 22 because some cases had 
several complications. 
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Case 9—The surgeon was aware of a 
probable retrobulbar hemorrhage but 
proceeded with the cataract extraction 
and implant. There was vitreous loss and 
the visual result was poor. 

Case 10—The suture became entan- 
gled in the foot plate of the intraocular 
lens. The surgeon cut the suture, but did 
not resuture the lens which became dislo- 
cated. This was the surgeon's first im- 
plant operation and no experienced sur- 
geon was present. 

Case 11—The surgeon admitted that 
the patient had not been informed that an 
intraocular lens was to be implanted. The 
visual result was poor. 


DISCUSSION 


I judged the medical care to be sub- 
standard primarily because intraocular 
lens implants were not indicated in these 
cases. This suggested that the surgeons 
involved were too bold and were not 
restrained by the generally accepted 
guidelines. 

A contributing factor was that a num- 
ber of the patients had relatively good 
vision before surgery. Preoperative visu- 
al acuities were recorded in 19 of the 22 
cases involving implants. Only four of the 
19 patients had visual acuities of 6/12 
(20/40) or worse in the better eye. Four 
had visual acuities of 6/15 (20/50) in the 
worse eye. These patients have more to 
lose, and they are more inclined to sue if 
the surgical outcome is poor.’ 

Greater restraint on the part of this 
small minority of implant surgeons would 
reduce the incidence of claims. 
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MICONAZOLE THERAPY FOR KERATOMYCOSIS 


C. STEPHEN FOSTER, M.D. 
Boston, Massachusetts 


I treated seven patients with keratomycosis (four with Candida 
infections and three with Aspergillus infections) with topical and 
subconjunctival miconazole. Progressive corneal ulceration stopped in 
each case, and clinical evidence of corneal infection disappeared. 
Posttreatment visual acuities were at least as good as (and usually better 
than) pretreatment visual acuities. Superficial punctate keratitis was 
associated with prolonged (one to two weeks) hourly instillation of 
miconazole, but there was no evidence of serious ocular toxicity. 


During the past 30 years, fungal infec- 
tions have been increasingly reported as a 
cause of keratitis. The less-than-optimal 
resolution of such cases has been attribut- 


ed to delayed diagnosis and to the lack of 


safe, effective antifungal agents that ade- 
quately penetrate ocular structures.!? In 
1975, pimaricin (Natamycin), a broad- 
spectrum antifungal agent with low toxic- 
ity, became the first antifungal agent 
approved for ocular use in the United 
States. It is effective for superficial corne- 
al ulcers caused by fungi sensitive to it, 
but, because it does not penetrate the 
cornea or sclera well, it is not effective 
against deeper corneal ulcers.! Ampho- 
tericin B does not penetrate well either, 
and is extremely toxic. Flucytosine is 
well tolerated,’ but has a limited antifun- 
gal range.’ 

Miconazole is a broad-spectrum anti- 
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fungal agent that has already proven to be 
safe and effective in human keratomy- 
cosis.’ In animal experiments, this drug 
was well tolerated topically and subcon- 
junctivally, and it penetrated the ocular 
coats readily.*? I recently used micona- 
zole to treat seven cases of keratomycosis 
in humans. 


SUBJECTS AND METHODS 


The seven patients were found to have 
keratomycosis after being referred here. 
Table 1 shows their clinical characteris- 
tics at my initial examination. 

Scrapings from the edges and deep 
base of each corneal ulcer were obtained 
for Gram and Giemsa staining. They were 
also used for culture at 35 C on Sabou- 
raud’s medium and in cooked meat broth, 
and at 20 C on blood agar. I used the 
following criteria for diagnosis of fungal 
keratitis: (1) clinical features compatible 
with fungal keratitis: (2) fungal elements 
seen on stained smears of the corneal 
scrapings; and (3) growth of fungal organ- 
isms in the “C streaks” on at least two 
culture plates with scrapings from the 
involved cornea. Antifungal sensitivities 
were determined with tube and plate 
dilution methods.°® All patients were then 
treated in the hospital with 0.3% topical 
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gentamicin, 4% atropine, topical micona- 
zole (10 mg/ml), and subconjunctival 
miconazole (10 mg). 

I have selected three of the seven cases 
for discussion. The treatment and results 
for all seven cases are summarized in 
Table 2. 


CASE REPORTS 


Case 2—A 63-year-old woman was referred here 
for evaluation and treatment of a corneal ulcer. The 
ulcer had been treated at another hospital for 18 days 
with gentamicin (administered topically every hour 
and subconjunctivally once each day) and bacitracin 
(administered topically every hour). Several scrap- 
ings and cultures at the referring hospital failed to 
isolate any organisms. Five days before the patient 
was admitted to the referring hospital, her right eve 
had become red and painful. She treated the eye 
with teabag compresses. 

Visual acuity at my first examination of the patient 
was RE.: counting fingers at 2 ft and L.E.: 6/12 
(20/40). The right cornea was studded with numerous 
stromal infiltrates. A large endothelial plaque and a 
small hypopyon with hyphema were present (Fig. 1, 
left). Corneal scrapings showed hyphal forms. Three 
days after the corneal scrapings were cultured, 
Aspergillus flavus was growing on the blood agar. 
Therapy with topical and subconjunctival miconazole 
was begun (Table 2). Over the next 12 weeks, the 
corneal infiltrates and hypopyon vanished. The pa- 
tient was left with a scarred cornea and visual acuity 
of counting fingers at 2 ft in her right eye (Fig. 1, 
right). 

Case 5—-A 44-year-old woman was admitted here 
for treatment of a descemetocele in her left eye. 
Chronic mucocutaneous candidiasis had been diag- 
nosed in this patient when she was 6 years old; she 
had developed idiopathic thrombocytopenic purpura 
at the age of 16 years. The subsequent appearance of 
arthritis and positive serologic findings resulted in 
the diagnosis of systemic lupus erythematosus. Her 
ten-vear history of ocular involvement in candidiasis 
was marked by episodes of bilateral corneal ulcers 
and progressive corneal vascularization. The pre- 
dominant form of antifungal therapy had been intra- 
venous and topical amphotericin B and oral clotrima- 
zole. 

At my first examination of this patient, her visual 
acuity was hand motions in both eyes. The conjuncti- 
va of each eye was injected, and the inferior fornix 
foreshortened. Extensive corneal scarring and vascu- 
larization were present in the right eye; there was a 
wedge-shaped superficial white plaque (Fig. 2, left). 
In the left eye there was a horizontally oriented 
inferior descemetocele, with two fluffy, white infil- 
trates on Descemet's membrane (Fig. 3, top left and 
top right). Corneal scrapings of the edges of the ulcer 
yielded gram-positive cocci, gram-negative rods, and 
veast forms. Therapy was begun with topical and 
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subconjunctival gentamicin, cefazolin, and micona- 
zole (Table 2). The topical medications were instilled 
hourly, 15 minutes apart. 

Two days after she was admitted to the hospital, 
the patient underwent lamellar keratoplasty carried 
down to Descemet’s membrane in her left eve. The 
white infiltrates on Descemet’s membrane were still 
present after the operation. Cultures of the infiltrates 


conazole therapy (200 mg/day, taken orally) was then 
begun; during the next four weeks the patient's 
topical medication was gradually reduced and discon- 
tinued. The patient has continued to take systemic 


ketoconazole for six months, and has been free of 


Candida infections during that time. Visual acuity is 
now 6/60 (20/200) in both eyes. The right eye has 
improved: the white plaque has disappeared, and the 
corneal vessels have emptied (Fig. 2, right). 

Case 6—~A 43-year-old man was admitted here 


while in a state of diabetic acidosis. At the time of 


admission, the medical team noted conjunctival 
edema and injection of the right eye and candidal 
intertrigo and sought an ophthalmologic consulta- 
tion. There was a central epithelial defect in the right 
eye. When the patient first regained consciousness, 
his visual acuity was 6/60 (20/200) in the right eve. A 


faint anterior stromal haze was present in the area of 


the epithelial defect. Candidal keratitis was suspect- 
ed. Corneal scrapings confirmed this diagnosis; bud- 
ding yeast forms and pseudohyphae were seen on 
smear, and Candida albicans grew on blood agar at 
room temperature. Therapy with subconjunctival 
and topical miconazole continued for the next nine 
weeks (Table 2). The corneal ulcer resolved, leaving a 


paracentral comeal stromal scar and a visual acuity of 


6/24 (20/80) in the right eve. 


RESULTS 


In five of the seven patients, there was 
evidence of deep corneal foci of fungal 
invasion. In each case, after four to six 
weeks of miconazole therapy progressive 
corneal ulceration stopped and clinical 
evidence of corneal infection disap- 
peared. In Case 5, I used lamellar kerato- 
plasty as well as antifungal therapy with 
miconazole and ketoconazole. Topical mi- 
conazole therapy was routinely continued 
for six to 12 weeks. Ocular integrity was 
preserved in each instance; corneal scar- 
ring was left after the infections were 
resolved. Posttreatment visual acuities 
were at least as good as (and usually 
better than) pretreatment visual acuities 
(Tables 1 and 2). There was no significant 
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Fig. 1 (Foster). Case 2, right eye. Left, At first examination. Note the numerous white stromal infiltrates, 
endothelial fibrin plaque (thin arrow), and mixed hypopyon-hyphema (thick arrow). Right, After six weeks of 


therapy. 


clinical evidence of ocular toxicity of 


miconazole, although hourly instillation 
of the drug appeared to contribute to 
superficial punctate keratitis. These 
changes resolved when the frequen- 
cy of instillation of all ocular drugs 
was reduced. Subconjunctival miconazole 
(10 mg/day for up to five days) was well 
tolerated. 
DISCUSSION 

In treating patients with corneal fungal 
infections, ophthalmologists are con- 
fronted with three major difficulties: the 
limited selection of antifungal agents 
available, the poor intraocular penetra- 


tion of many of the available agents, and 
the toxicity of these agents. The need for 
safe, effective antifungal agents with 
broad ranges and good ocular penetration 
has been expressed many times since 
Leber’ first described keratomycosis. 
Jones! emphasized the disastrous out- 
come of many cases of keratomycosis. He 
also stressed the poor ocular penetration 
and unacceptable toxicity of amphoteri- 
cin B and the poor penetration of pimari- 
cin. His early clinical experience with 
imidazole antifungal agents, including 
miconazole, suggested that these drugs 
have the characteristics necessary for use 
as ocular antifungal agents: high antifun- 





Fig. 2 (Foster). Case 5, right eye. Left, First examination. Note prominent corneal vascularization, vascular 
engorgement, and white, wedge-shaped superficial corneal infiltrate. Right, After 12 weeks of oral 
ketoconazole therapy. 
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gal activity, a broad range, the ability to 
penetrate the ocular coats, and nontox- 
icity. Other studies*® defined more pre- 
cisely the ocular penetration and toxicity 
of miconazole. This report confirmed 


Jones's’ findings on the clinical efficacy of 


miconazole for keratomycosis caused by 
Candida and Aspergillus organisms. Mi- 
conazole, whether administered topical- 
ly, subconjunctivally, or both, appears to 
be an alternate method of treating kerato- 
mycosis. 

In Case 5, the role ketoconazole played 
in the outcome in the left eye and in the 
improvement in the right eye is unclear. 
In vivo data in animals’ suggest that orally 
administered ketoconazole penetrates 
the cornea extremely well. For this rea- 
son (as well as my confidence in micona- 
zole penetration into the cornea and 
aqueous humor after topical and subcon- 


Fig. 3 (Foster). Case 5, left eye. Top left, At first 
examination. Note the large horizontal, oval-shaped 
descemetocele, with two white fluffy infiltrates on 
Descemet's membrane. Top right, Higher-power 
view (X 25). Bottom left, Same eye 12 weeks after 
tectonic lamellar grafting. 


junctival administration), I believed la- 
mellar keratoplasty was the most reason- 
able choice of surgical procedures for this 
patient. Lamellar keratoplasty is, in gen- 
eral, ill-advised in keratomycosis, be- 
cause fungi remaining in the host tissue 
may proliferate and produce progressive 
fungal keratitis postoperatively. I was 
concerned about postoperative wound 
healing because of the extreme bilateral 
pathologic changes of the ocular surface 
and the conjunctival cicatrization in Case 
5. I believed that lamellar grafting was 
safer than penetrating keratoplasty in this 
circumstance and that any remaining 
fungi could be eradicated by topical and 
subconjunctival miconazole and orally 
administered ketoconazole. 

The significance of the white plaque in 
the right cornea of this patient is unclear. 
Cultures of the ocular surface epithelium 
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(cornea and conjunctiva) of the right eye 
were positive for C. albicans. This eye 
did not receive topical antifungal thera- 
py; surface cultures done after six weeks 
of oral ketoconazole therapy were nega- 
tive. 
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Fifty years ago this month in THE JOURNAL 


The scientific proceedings of the Amsterdam Congress of 1929 
give concrete expression to the truth that all parts of the world can 
furnish observations which throw new light on our problems and 
furnish new inspiration and new methods for their solution. Differ- 








ent nations, like different individuals, may see things differently; 
and, reporting what they see, may bring individual contributions of 
high value to our swiftly developing stock of common knowledge. 
In Switzerland Gonin, influenced by the views of Leber of Heidel- 
berg, and corroborated by those who first learned of his new 
treatment for detached retina, has almost reversed the prognosis 
and attitude of ophthalmologists toward that condition. 


Jackson, E.: World Ophthalmology 
Am. J. Ophthalmol. 14:456, 1931 








FUNGAL GROWTH IN APHAKIC SOFT CONTACT LENSES 


RONALD O. BERGER, M.D. 


Farmington, Connecticut 


AND 


BARBARA W. STREETEN, M.D. 
Syracuse, New York 


Fungal growth was detected in two aphakic hydrophilic contact 
lenses. Aspergillus species was cultured from the extended-wear 
contact lens and Dermatophilus congolensis was identified by specific 
antibody staining of the daily-wear contact lens. As in the 16 previously 
described cases of fungal contact lens growth, our patients had no 
evidence of ocular infection but did experience irritation which cleared 
up when contact lens wear was discontinued. 

Although only a small percentage of contact lenses are prescribed 
because of aphakia, these thicker contact lenses may be more suscepti- 
ble to fungal growth and should be monitored carefully. 


Fungal growth within hydrophilic con- 
tact lenses is uncommon, although in one 
series, 14% of soft contact lenses gave 
positive cultures for fungi after home 
sterilization.! We studied two cases of fun- 
gal growth in hydrophilic contact lenses, 
including what we believe to be the first 
known instance of Dermatophilus congo- 
lensis contamination. To the best of our 
knowledge, D. congolensis has not been 
previously reported in the ocular flora, 
but is recognized as a cause of pustular 


cutaneous streptothricosis in animals? 


and, on rare occasions, in animal han- 
dlers.* 

Fungal growth has been previously 
reported in 16 other hydrophilic contact 
lenses. Six were Bionite-Griffin lenses 


From the Division of Ophthalmology, the Univer- 
sity of Connecticut, Farmington, Connecticut (Dr. 
Berger), and the Departments of Ophthalinology and 
Pathology, Upstate Medical Center, Syracuse. New 
York (Dr. Streeten). 

Reprint requests to Barbara W. Streeten, M.D., 
Department of Ophthalmology, Upstate Medical 
Center, 766 Irving Ave., Syracuse, NY 13210. 


(now known as Softcon),4? seven were 
Bausch & Lomb lenses,** and three were 
unidentified lenses.’ These apparent fail- 
ures developed after both cold and heat 
sterilization and involved a spectrum of 
common skin and environmental contam- 
inating fungi. Interestingly, both of our 
cases and one of those previously report- 
ed occurred in the thicker aphakic con- 
tact lenses. 


CASE REPORTS 


Case 1--A 38-year-old woman with insulin- 
dependent diabetes had had a cataract removed in 
March 1977. She was fitted by her optometrist with a 
daily-wear Bausch & Lomb soft contact lens eight 
weeks after surgery. On routine examination ten 
months later, the patient’s eye and contact lens were 
found to be normal by one of us (R. O. BL). Fifteen 
months after surgery, she returned stating that she 
had stopped using the contact lens because it felt 
uncomfortable. The slit lamp showed that the contact 
had several areas of feathery, white opacification that 
appeared to be fungal growth. Upon questioning, the 
patient indicated that heat sterilization of the lens 
had been erratic. Her eve was otherwise normal and 
she was given a new contact lens. The patient has had 
no subsequent evidence of ocular or systemic infec- 
tion. 

Pathologic findings—-Examination of the contact 
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Fig. 1 (Berger and Streeten). Case 1. Filamentous 
network of Actinomyces organisms within the contact 


lens. Inset, A small dense colony of the organisms 
(x 300). 


lens under magnification showed several 2- to 3-mm 
stellate areas of a delicate filamentous network 
(Fig. 1) extending from the anterior surface deep into 
the contact lens, involving its central two-thirds. 
Bacterial and fungal cultures from one half of the 
contact lens disclosed no growth. Paraffin sections of 
the other half stained with hematoxylin and eosin 
showed thin, colorless threads with eosinophilic 
areas resembling nuclei. The Giemsa stain was best 
for demonstrating the organisms as blue filamentous 
strands interspersed with red beading and ending in 
occasional rounded blue bodies resembling spores 
(Fig. 2). They were similar to the Streptothrix organ- 
isms found in lacrimal canaliculitis. 

Sections sent to the Communicable Disease Cen- 
ter in Atlanta showed an actinomycete with a mor- 
phologic resemblance to D. congolensis, and staining 
positively with fluorescent antibody to this organism. 

Case 2—A 62-year-old man had been wearing 
CooperVision contact lenses continuously since a 
bilateral cataract extraction. He had undergone cata- 
ract surgery in the left eye in March 1980 and a 
CooperVision contact had been fitted in April. Six 
months later he returned, complaining that the left 
eye had been red and irritated for the previous four 
days. The contact lens had not been removed or 
cleaned in the interim. The conjunctiva was mildly 
injected without exudate or watering. Slit-lamp ex- 
amination of the cornea and anterior segment dis- 
closed no abnormalities except the aphakia. The 
contact lens, however, showed a white, feathery 
fungal patch at one edge. The patient suggested that 
this contamination might have occurred when some 
water from his dog’s feeding dish splashed into his 
eye a week or so previously. After removal of the 
contact lens for culture, the irritation cleared up 
rapidly without treatment, and there were no symp- 
toms from a new contact lens. 

Pathologic findings—The specimen was a 10-mm 
soft contact lens which had a 1.75-mm round white 
spot near one edge. Magnification showed obvious 
coarse hyphae in a feathery radial growth pattern. 
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Fig. 2 (Berger and Streeten). Top, Case 1. The 
Actinomyces organisms appear as beaded filaments 
with occasional larger round forms (Giemsa, X 600). 
Bottom, Case 2. Aspergillus organisms permeating 
the contact lens (PAS, X 600). 


Culture of one half of the contact lens and lesion for 
bacteria and fungi disclosed Aspergillus species. 

Microscopic examination of paraffin sections 
showed large segmented and branching mycelia 
throughout the thickness of the contact lens (Fig. 2) 
that stained well with all fungal stains. 


DISCUSSION 


Our cases of soft contact lens fungal 
contamination were similar to those pre- 
viously reported (Table). One difference 
was that none of the previously described 
patients was symptomatic or had evi- 
dence of ocular infection during the ob- 
servation period, whereas both of our 
patients had symptoms that cleared up 
rapidly after they discontinued wearing 
the contact lenses. In neither case, how- 
ever, was there any evidence of a fungal 
infection of the eye, confirming the sur- 
prisingly small effect of a continuous 
fungal inoculum on the eye. Palmer, 
Ferry, and Safir® observed that the fungi 
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TABLE 
REPORTED CASES OF FUNGAL CONTAMINATION IN HYDROPHILIC CONTACT LENSES 


aÁ 


Sterilization 
Study Brand No. Type Protocol Fungus 
SP nee ee 
Bernstein? Bionite 1 Cosmetic 3% hydrogen peroxide Rhodotorula species 
Shapiro” Bionite 1 Aphakic, None Penicillium species 
extended- 
wear 
Palmer, Ferry, Bionite l1 Cosmetic Flexol Ascomycetes 
and Safir® 
Morgan’ Bionite 3 Unknown two, 2% hydrogen Penicillium species 
peroxide; 
one, Flexol 
Bausch & Lomb 5 Unknown Heat Unknown 
Sagan? Bausch & Lomb 1 Unknown None Aspergillus niger 
Gasset, Mattingly, Bausch & Lomb 1 Cosmetic Unknown Candida albicans 
and Hood? Other 3 Cosmetic Unknown Unknown 
Berger and Bausch & Lomb 1 Aphakic Heat Dermatophilus congolensis 
Streeten CooperVision 1 Aphakic, None Aspergillus species 
l extended- 
wear 


ne UO 


were in the matrix of the contact lens and 
not on its surface, which might offer the 
eye a margin of safety. However, surface 
fungi were present on our extended-wear 
contact lens (Case 2), so that the possibili- 
ty of infection after abrasion was real. 

No conclusion can be drawn regarding 
the susceptibility of soft contact lenses to 
specific fungi because several different 
fungi have been found (Table). Wilson 
and associates” reported that four of the 
five fungi found, Aspergillus, Penicillium, 
Candida, and Rhodotorula, were chance 
contaminants of the external eye. Actino- 
mycetes have not been reported as con- 
taminants. They are difficult to culture 
but must occasionally be present, judging 
from their frequency in the lacrimal 
excretory system. 

Dermatophilus congolensis is an actino- 
mycete recognized as a cause of skin 
infection in animals, especially ungu- 
lates, and is sometimes referred to as 
cutaneous streptothricosis.! Infection in 
humans is rare and limited almost entire- 
ly to those working with infected animals. 
One example was the pustules reported 
on the extremities of four people who 
cleaned an infected deer in New York. 


The organism Actinomyces israelii, com- 
monly found in the lacrimal excretory 
system, is a distant cousin. Actinomy- 
cetes have many characteristics of bacte- 
ria but are still classified as fungi for most 
purposes. The source of the organism in 
our Patient 1 was unknown. Her elderly 
dog had died at approximately the same 
time she had the contact lens problem, 
but canine infection with Dermatophilus 
has been disputed. ! 

Two of the previously reported cases of 
fungal contamination involved unsteri- 
lized contact lenses.** The type of sterili- 
zation was unknown in four cases,’ and in 
five others a cold chemical technique was 
used.*°' In Morgan’s’ five cases involving 
Bausch & Lomb contact lenses, heat 
sterilization was carried out irregularly. 
Compliance with these protocols is not 
always adequate.? Our Patient 1, for 
example, initially claimed that she fol- 
lowed instructions, but later indicated 
that the sterilization was erratic. 

In the previously reported cases, six of 
the contact lenses were used for cosmetic 
purposes**" and the purpose in nine 
instances was unspecified.” Shapiro’s® 
patient and our two patients wore contact 





VOL. 91, NO. 5 


lenses because of aphakia. Sources at 
Bausch & Lomb report unofficially that 
only 6% to 7% of contact lenses dispensed 
are in the aphakic range (+ 10.00 diopters 
or more). Although this series is small, 
the 16.6% incidence of aphakic lenses in 
the contaminated group suggests that 
these thicker contact lenses are more 
susceptible to fungal growth, especially 
when they are used for extended wear. 
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OPHTHALMIC MINIATURE 


I was not convinced that the publishers view was commercially 
sound until I got a clue to my real condition from a friend of mine, a 
physician who had devoted himself specially to ophthalmic surgery. 
He tested my eyesight one evening, and informed me that it was 
quite uninteresting to him because it was normal. I naturally took 
this to mean that it was like everybody else’s; but he rejected this 
construction as paradoxical, and hastened to explain to me that I 
was an exceptional and highly fortunate person optically, normal 
sight conferring the power of seeing things accurately, and being 
enjoyed by only about ten per cent of the population, the remaining 
ninety per cent being abnormal. I immediately perceived the 
explanation of my want of success in fiction. My mind’s eye, like my 
body’s, was “normal”: it saw things differently from other people's 
eyes, and saw them better. 








Bernard Shaw, Plays Unpleasant 

“Preface: Mainly about myself” 

London, Max Reinhardt, The Bodley Head, 
Reprinted 1979 





ACQUIRED BLEPHAROPTOSIS SECONDARY TO CONTACT-LENS WEAR 


GIL EPSTEIN, M.D., AND ALLEN M. PUTTERMAN, M.D. 


Chicago, Illinois 


Five patients (eight eyelids) had acquired blepharoptosis after using 
contact lenses. The ages (26 to 55 years) of these patients was not 
consistent with idiopathic senile blepharoptosis, and we excluded all 
other possible causes. 

All patients had disinsertion and recession of the aponeurosis of the 
levator palpebrae superioris muscle, and the blepharoptosis improved 
in each case after reattachment of the aponeurosis to the superior tarsal 
border. 

We believe there is a cause-and-effect relationship between the use of 
contact lenses and the acquisition of secondary blepharoptosis. The 
most likely explanation of this type of blepharoptosis is difficulty in 
inserting and removing the lenses. Thus, excessive eyelid manipulation 
may disinsert the aponeurosis of the levator palpebrae superioris 


muscle from the tarsus. 


Acquired or secondary blepharoptosis 
is a common ophthalmologic condition 
that has many causes.! Dehiscence or 
disinsertion of the aponeurosis of the 
levator palpebrae superioris muscle from 
the tarsus often explains acquired ble- 
pharoptosis.” The causes of levator palpe- 
brae superioris muscle disinsertion in- 
clude previous eyelid trauma, previous 
ocular surgery (particularly cataract sur- 
gery), previous eyelid edema, and a fami- 
ly history of blepharoptosis. 

To our knowledge, there are no pub- 
lished reports describing a cause-and-ef- 
fect relationship between contact lenses 
and blepharoptosis. We studied five 


patients (eight eyelids) with acquired 


blepharoptosis and anatomically proven 


From the Department of Ophthalmology, Michael 
Reese Hospital and Medical Center, and the Univer- 
sity of Ilinois Hospital Eye and Ear Infirmary, 
Chicago, Ilinois. This study was supported in part by 
Core Grant No. Ey 1792-02 from the National 
Institutes of Health (Dr. Putterman). 

Reprint requests to Allen M. Putterman, M.D.. 
lL] N. Wabash, Chicago, IL 60602. 





disinsertion of the aponeurosis of the 
levator palpebrae superioris muscle that 
we believed to be secondary to the use of 
contact lenses. 


SUBJECTS AND METHODS 


We retrospectively studied every case 
of acquired blepharoptosis in the practice 
of one of us (A. M. P.). We included 
patients who had used contact lenses 
(hard or soft) before the onset of blepha- 
roptosis. We excluded patients with a 
familial tendency to blepharoptosis and 
those who had suffered previous ocular 
trauma or undergone ocular surgery and 
who were later fitted with contact lenses, 
We also excluded patients with previous 
eyelid edema or significant allergic or 
medical histories, and those who used 
ocular medications, particularly topical 
corticosteroids, on a regular basis. Pa- 
tients with neurogenic and myogenic 
blepharoptosis were omitted as well. 

We compiled a comprehensive history 
for each patient. Each patient underwent 
several ocular examinations, including 
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the evaluation of eyelid status with and 
without contact lenses. The essential 
measurements were: (1) palpebral fissure 
width on primary gaze (in millimeters); 
(2) margin-reflex distance-1 (the distance 
in millimeters from an ocular light reflex 
to the upper eyelid on primary gaze)”; (3) 
function of the levator palpebrae superi- 
oris musclet; and (4) margin-crease dis- 
tance and margin-fold distance. The 
margin-crease distance is the distance in 
millimeters from the upper eyelid crease 
to the anterior eyelid margin on down- 
gaze. The margin-fold distance is the 
distance in millimeters from the inferior 
edge of the upper eyelid skin fold to the 
eyelid margin on primary gaze. 
Preoperatively, 2 drops of 10% phenyl- 
ephrine HCl ophthalmic solution were 
instilled in the superior fornix of each 
patient. We then re-examined the status 
of each eyelid. If this test produced a 
cosmetically acceptable elevation of the 
upper eyelid, we chose a Miiller’s mus- 
cle-conjunctival resection.® If the test did 
not elevate the upper eyelid, we recom- 
mended a levator palpebrae superioris 
muscle aponeurosis advancement-and- 
tuck procedure. Four of five patients with 
possible myasthenia gravis underwent an 
edrophonium chloride test. All the pa- 
tients included in this study ultimately 
underwent blepharoptosis surgery. 


CASE REPORTS 


Case 1—A 26-year-old woman had had blepha- 
roptosis in the left upper eyelid for seven months 
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(Fig. 1, left). She had used hard contact lenses for 15 
years without unusual difficulty. She had not suffered 
from any ocular or medical diseases, ocular trauma, 
or allergies, and had not used ocular medications. 
She denied having diplopia, general weakness, or 
other ocular symptoms. She had never been preg- 
nant and the family history was noncontributory for 
blepharoptosis. 

The ocular examination disclosed a visual acuity of 
6/7.5 (20/25) in both eyes with hard contact lenses. 
The palpebral fissure width was R.E.: 11 mm and 
L.E.: 9 mm. The margin-reflex distance-1 was R.E.: 
4.5 mm and L.E.: 3.5 mm; function of the levator 
palpebrae superioris muscle was 15 mm in both eyes. 
The margin-crease distance was 10 mm in both eyes 
but the margin-fold distance was R.E.: 2 mm and 
L.E.: 6 mm. After instillation of 10% phenylephrine, 
the margin-reflex distance-1 was unchanged in the 
left eye. Results of the remainder of the ocular 
examination were unremarkable. An edrophonium 
chloride test gave negative results. 

The patient underwent exploration of the left 
levator palpebrae superioris muscle via the external 
(skin) approach. The aponeurosis of the levator 
palpebrae superioris muscle was disinserted 10 mm 
superior to the superior tarsal border. The aponeuro- 
sis was then advanced and reattached to the border. 
This elevated the eyelid to a satisfactory level at the 
superior corneoscleral limbus (margin-reflex dis- 
tance-1, 6 mm). 

One month after surgery the palpebral fissure 
width on primary gaze was 11.5 mm in both eyes. 
The margin-reflex distance-1 was R.E.: 4.5 mm and 
L.E.: 5.5 mm (Fig. 1, right). 

Case 2—A 55-year-old woman noted the onset of 
bilateral blepharoptosis after being fitted with hard 
contact lenses. She had not had any ocular or medical 
problems, diplopia, weakness, previous eyelid trau- 
ma, or allergies. She had not used ocular medica- 
tions. There was no family history of blepharoptosis. 

Visual acuity was 6/7.5 (20/25) in both eyes with 
contact lenses. The eyelids had some excessive skin. 
The palpebral fissure width was R.E.: 7.9 and L.E.: 
9 mm. The margin-reflex distance-1 was R.E.: 
2.5 mm and L.E.: 3.0 mm (Fig. 2, left). The function 
of the levator palpebrae superioris muscle was R. E.: 
17 mm and L.E.: 18 mm. The margin-crease distance 
was R.E.: 16 mm and L.E.: 12 mm. Results of 
the remainder of the ocular examination were unre- 





Fig. 1 (Epstein and Putterman). Case 1. Left, Preoperative appearance of left upper eyelid blepharoptosis. 
Right, Postoperative appearance after reattachment of disinserted left levator palpebrae superioris muscle to 


superior tarsal border. 
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Fig. 2 (Epstein and Putterman). Case 2. Left, Preoperatively, bilateral blepharoptosis and excessive skin are 


present. Right, Postoperative appearance. 


markable. After instillation of 10% phenylephrine, 
the upper eyelid became elevated and the margin- 
reflex distance-1 was 3.5 mm in both eyes. 

Because of the slight residual blepharoptosis with 
phenylephrine and the thinness and high creases of 
both upper eyelids, both levator palpebrae superioris 
muscles were explored through the external ap- 
proach. In each eyelid the aponeurosis of the levator 
palpebrae superioris muscle was disinserted approxi- 
mately 10 mm above the superior tarsal border. 
Advancement and reattachment of the aponeurosis 
to the border was performed in each eyelid. A 
10 x 50-mm ellipse of skin was excised from each 
upper eyelid. 

Two months postoperatively, the palpebral fissure 
width on primary gaze was R.E.: 12 mm and L.E.: 
ll mm. The margin-reflex distance-1 was R.E.: 
6.5 mm and L.E.: 6 mm (Fig. 2, right). 

Case 3—A 45-year-old woman had had blepharop- 
tosis of the left upper eyelid for approximately five 
years. The onset of the blepharoptosis coincided with 
the use of hard contact lenses. One year later she had 
switched to soft contact lenses but the appearance of 
her eyelid had not improved. The patient did not 
have diplopia, weakness, other ocular symptoms or 
trauma, surgery, medical problems, or allergies. She 
denied having previous eyelid swelling or using 
ocular medications. A family history was noncontrib- 
utory for blepharoptosis. 

Visual acuity was R. E.: 6/9 (20/30) and L.E.: 6/7.5 
(20/25) with spectacle correction. The palpebral fis- 
sure width was R.E.: 10 mm and L.E.: 7 mm 
(Fig. 3). The margin-reflex distance-1 was R.E.: 
3.5 mm and L.E.: 0.5 mm. Function of the levator 
palpebrae superioris muscle was R.E.: 13 mm and 
L.E.: 12 mm. The margin-crease distance was R.E.: 
6 mm and L.E.: 8.5 mm. There were bilateral 
epicanthal folds. On the left upper eyelid, a more 
prominent fold was present, and the margin-fold 
distance was R.E.: 2.5 mm and L.E.: 6.5 mm. 
Results of the remainder of the ocular examination 
were unremarkable. Instillation of 10% phenyleph- 
rine failed to elevate the left upper eyelid significant- 
ly. Results of an edrophonium chloride test were 
negative. 

The patient underwent exploration of the left 
levator palpebrae superioris muscle. The aponeurosis 
was disinserted, and its inferior edge moved to 


10 mm above the superior tarsal border. The aponeu- 
rosis was reattached to the border. This elevated the 
eyelid to the 12 o'clock position of the corneoscleral 
limbus, resulting in a margin-reflex distance-1 of 
5.5 mm. Because the patient, who was Oriental, 
desired eyelids that appeared Occidental, she under- 
went bilateral reconstruction of the upper eyelid 
creases. The crease was placed 8 mm superior to the 
anterior eyelash line. The patient has been unavail- 
able for postoperative follow-up. 

Case 4—A 43-year-old woman noted the gradual 
onset of bilateral blepharoptosis that was worse in the 
left eye. The patient had been wearing hard contact 
lenses for eight years. She denied having any ocular 
symptoms, previous eyelid edema, ocular surgery or 
trauma, or using ocular medications. A family history 
for blepharoptosis was noncontributory. 

Visual acuity was R.E.: 6/6 (20/20) and L.E.: 6/9 
(20/30) with contact lenses. The palpebral fissure 
width was R.E.: 6 mm and L.E.: 4 mm (Fig. 4, top 
left). The margin-reflex distance-1 was R.E.: 0.5 mm 
and L.E.: —2.0 mm. The function of the levator 
palpebrae superioris muscle was R.E.: 17 mm and 
L.E.: 12 mm. The eyelids were extremely thin and 
permitted the iris to be seen upon transillumination. 
The 10% phenylephrine test failed to elevate either 
eyelid. Results of an edrophonium chloride test were 
negative. 

The levator palpebrae superioris muscles were 
explored bilaterally through an external approach. 
The aponeurosis was disinserted and moved to 





Fig. 3 (Epstein and Putterman). Case 3. Preopera- 
tively, left upper eyelid blepharoptosis is present. 
Note the asymmetry in margin-fold distance (R.E.: 
2.5 mm and L.E.: 6.5 mm). 
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20 mm above the superior tarsal border in each 
eyelid (Fig. 4, top right). The levator palpebrae 
superioris muscles were advanced and reattached to 
the borders bilaterally. Two months postoperatively, 
the palpebral fissure width was 10 mm in both eyes 
and the margin-reflex distance-1 was 5 mm in both 
eyes (Fig. 4, bottom left). 

Case 5—A 50-year-old man had a one-year history 
of progressive bilateral blepharoptosis that limited 
his superior visual field. The patient had worn hard 
contact lenses for ten years without unusual difficul- 
ty. Medical, ocular, family, and allergic histories 
were noncontributory. He denied using ocular medi- 
cations. 

Visual acuity was R. E.: 6/6 (20/20) and L.E.: 6/7.5 
(20/25) with contact lenses. The palpebral fissure 
width on primary gaze was R.E.: 6 mm and L.E.: 
5 mm (Fig. 5, left). The margin-reflex distance-1 
was R.E.: 0 mm and L.E.: —1 mm. Function of the 
levator palpebrae superioris muscle was 18 mm in 
both eyes. The margin-crease distance was R.E.: 
13 mm and L.E.: 16 mm. 

Both upper eyelids were thin. Results of the 
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Fig. 4 (Epstein and Putterman). Case 4. Top left, 
Preoperative appearance. Top right, Photograph 
taken during surgery shows the disinsertion of the 
aponeurosis of the levator palpebrae superioris mus- 
cle from superior tarsal border. Small arrow, orbital 
septum; large arrow, aponeurosis of the levator 
palpebrae superioris muscle. Bottom left, Postopera- 
tive improvement. 


remainder of the ocular examination were unremark- 
able. Instillation of 10% phenylephrine failed to 
elevate the eyelids to a satisfactory level. Results of 
an edrophonium chloride test were negative. Su- 
perior visual field defects, probably secondary to the 
blepharoptosis, were found in both eyes. 

The patient underwent exploration of both levator 
palpebrae superioris muscles. The aponeurosis was 
10 mm above the superior tarsal border in both 
eyelids. A bilateral advancement-and-tuck procedure 
was performed, but the left upper eyelid was 2 mm 
lower than the right upper eyelid, which was placed 
at the 12 o'clock position of the corneoscleral limbus. 
Because of persistent blepharoptosis, the left upper 
eyelid underwent a second exploration two months 
later. A dehiscence was found in the left levator 
palpebrae superioris muscle. After this was repaired, 
the eyelid was placed at the superior corneoscleral 
limbus. 

Six months after the initial surgical procedure, the 
palpebral fissure width was R.E.: 10 mm and L.E.: 
8.5 mm (Fig. 5, right). The margin-reflex distance-1 
was R.E.: 4.5 mm and L.E.: 3.5 mm. 





Fig. 5 (Epstein and Putterman). Case 5. Left, Preoperative bilateral blepharoptosis; left eye is worse than 
the right eye. Right, Postoperative appearance after two surgical procedures (repair of disinsertion and repair 
of dehiscence). 
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DISCUSSION 


These patients ranged in age from 26 to 
59 years, and were much younger than 
those with idiopathic senile blepharopto- 
sis. Because medical histories and ocular 
examinations excluded a familial tenden- 
cy and other causes of secondary blepha- 
roptosis, we beliéved that contact-lens 
use was the primary causative factor in 
disinsertion of the aponeurosis of the 
levator palpebrae superioris muscles, 
leading to secondary blepharoptosis. 

The time between the initial wearing of 
contact lenses and the development of 
blepharoptosis varied among the patients 
in this series. Three patients (five eyelids) 
had worn contact lenses for at least eight 
years before noting blepharoptosis. Two 
patients (three eyelids) recalled that the 
blepharoptosis had begun with the initial 
contact-lens fitting. All the patients in 
this study had worn hard contact lenses, 
although one patient (Case 3) had 
switched to soft lenses after discovering 
the blepharoptosis. 

The findings for all patients were simi- 
lar with and without contact lenses. 
When contact lenses are improperly fit- 
ted or worn too much, ocular irritation 
may cause a reflex blepharospasm, giving 
the patient a blepharoptotic appearance. 
It is important to examine the patient 
with blepharoptosis secondary to contact- 
lens wear with and without contact 
lenses. 

All our patients underwent exploration 
of the levator palpebrae superioris mus- 
cle in the affected eyelid, and we found a 
true disinsertion of the aponeurosis in 
each case. The levator palpebrae superi- 
oris muscle was disinserted 10 to 20 mm 
above the superior tarsal border. In one 
patient (Case 5) persistent blepharoptosis 
was caused by an overlooked dehiscence 
in the aponeurosis of the levator palpe- 
brae superioris muscle. When the aponeu- 
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rosis was reattached or the dehiscence 
repaired, an immediate improvement 
in the eyelid level was apparent. The 
postoperative results confirmed that dis- 
insertion or dehiscence of the levator 
palpebrae superioris muscle was the true 
anatomic explanation for the blepharop- 
tosis in these cases. 

The most likely explanation of blepha- 
roptosis induced by contact lenses is 
difficulty in inserting and removing the 
lenses, which can cause excessive manip- 
ulation and rubbing of the eyelids. These 
mechanical factors may traumatize the 
eyelids, resulting in disinsertion of the 
aponeurosis of the levator palpebrae su- 
perioris muscle. Our patients had not used 
eyedrops, the instillation of which may 
cause excessive manipulation of the eye- 
lids in some patients. 

A less likely explanation is a toxic effect 
of the lens or lens solution, causing a 
hypersensitivity or allergic eyelid edema. 
This edema may then lead to secondary 
disinsertion of the aponeurosis of the 
levator palpebrae superioris muscle and 
subsequent blepharoptosis.? This was not 
true in our patients. 

Acquired blepharoptosis is a frequent 
sequela of ocular surgery.! Most often 
this is caused by lens extraction: the 
current hypothesis is that the blepharop- 
tosis is caused by postoperative eyelid 
edema, trauma to the levator palpebrae 
superioris muscle or nerve, or perhaps 
the opposing mechanical factors of the 
superior rectus muscle suture and the 
eyelid speculum.” 

Cataract patients are often fitted with 
contact lenses after lens extraction. These 
patients may develop blepharoptosis 
months to years after surgery, and even 
long after the contact-lens fitting. We 
excluded these patients from this study to 
avoid confusion about the origin of the 
blepharoptosis. Contact-lens use may be 
the precipitating factor in blepharoptosis 
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in these patients, although this is difficult 
to prove. 
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Jadine nodded. It seemed like a perfect exit line to her, since she 
didn’t know what he was talking about and didn’t want to pursue his 
thoughts if they were anything like his eyes at this moment. 
Without melanin, they were all reflection, like mirrors, chamber 
after chamber, corridor after corridor of mirrors, each one taking its 
shape from the other and giving it back as its own until the final 
effect was color where no color existed at all. 


Toni Morrison, Tar Baby 


New York, Alfred A. Knopf, 1981 





PLATELET-INDUCED RETINAL N EOVASCULARIZATION IN LEUKEMIA 
ALBERT S$. LEVEILLE, M.D., AND PETER H. Morse, M.D. 


Chicago, Illinois 


Retinal changes resembling those of background diabetic or hyper- 
tensive retinopathy commonly occur in leukemia, whereas retinal 
neovascularization is rare. When neovascularization does occur, it is 
usually the result of hyperviscosity caused by a greatly increased 
number of circulating leukocytes. A 42-year-old woman with diabetes 
mellitus developed chronic myelocytic leukemia and peripheral retinal 
neovascularization. The hyperviscosity leading to the neovasculariza- 
tion was probably caused by an increased number of circulating 


platelets. 


Conjunctival and retinal hemorrhages 
unassociated with cellular infiltration are 
the most common ophthalmic findings in 
leukemia.’? The ocular manifestations 
may be caused primarily by either hyper- 
cellularity in the blood or changes in the 
plasma proteins. Hemorrhage may also 
occur in the episclera, sclera, choroid, 
vitreous, and anterior and posterior 
chambers. Leukemic cellular infiltration 
generally appears near blood vessels but 
may occur in the conjunctiva, episclera, 
sclera, choroid, iris, ciliary body, optic 
nerve, and retina, and only rarely ex- 
tends into the vitreous. Serous retinal 
detachment, papilledema, and retinal 
pigment epithelial hypopigmentation and 
hyperpigmentation have also been de- 
scribed.? 

Leukemic retinopathy may resemble 
background diabetic or hypertensive reti- 
nopathy. Deep and superficial retinal 
hemorrhages and cotton-wool spots are 
often present. There may be venous and, 
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less commonly, arteriolar dilation, vessel 
tortuosity, caliber irregularity, sheath- 
ing, and microaneurysm formation with 
surrounding retinal edema and hard yel- 
low exudates.! 

Proliferative leukemic retinopathy has 
been reported in three patients with 
chronic myelocytic leukemia.‘* The ap- 
pearances of the new blood vessels in 
each case were similar to those seen in 
the sickle-cell hemoglobinopathies which 
have a seafan configuration. In each case, 
increased blood viscosity, caused by leu- 


kocyte counts between 250,000 and 
600,000 cells/mm’, resulted in vaso- 


occlusion that led to peripheral neovascu- 
larization. We report a fourth case of 
chronic myelocytic leukemia with periph- 
eral fan-shaped retinal neovascularization 
in a patient who also had diabetes melli- 
tus. However, the peripheral retinal 
vaso-occlusion and neovascularization 
were the result of a markedly increased 
number of blood platelets and not an 
increased leukocyte count, 


CASE REPORT 


A 42-year-old woman was first seen here in Febru- 
ary 1977. At that time a diagnosis of chronic myelo- 
cytic leukemia with thromboeytosis was made. She 
had been treated with radioactive iodine (PID for 
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Graves’ disease in 1965 and she had required insulin 
for her diabetes since 1967. 

Her initial complete blood cell count in February 
1977 gave the following values: leukocytes, 
33,700/mm?® (normal, 3,500 to 11,000/mm*); erythro- 
cytes, 3.76 million/mm® (normal, 3.9 to 5.6 mil- 
lion/mm®); and platelets, 988,000/mm* (normal, 
150,000 to 450,000/mm*). Monthly tests since that 
time have given leukocytic counts ranging from 
10,000 to 37,600/mm* and platelet counts from 
281,000 to 878,000 cells/mm, with platelet counts of 
more than 600,000 cells/mm? on 15 occasions. Her 
prothrombin time, and serum globulins, fibrinogin, 
hemoglobin electrophoresis, and serum viscosity 
values were within the normal range. Exacerbations 
of her leukemia, shown by increased platelet and 
leukocyte counts, were successfully treated with 
busulfan. 

When she was first examined in our eye clinic in 
August 1977, her corrected visual acuity was R.E.: 
6/7.5 (20/25) and L.E. 6/12 (20/40). She had leaking 
microaneurysms, retinal edema, and hard yellow 
exudates in both posterior poles. Tensions by ap- 
planation tonometry were 16 mm Hg bilaterally and 
Hertel exophthalmometry was 25 mm in both eyes 
with a base of 95 mm. 

In September 1978 and March 1979 she received 
argon-laser photocoagulation to control the back- 
ground diabetic retinopathy, which had reduced her 
visual acuity to R.E.: 6/12 (20/40) and L.E.: 6/30 





Fig. 1 (Leveille and Morse). Left eye shows many 
areas of fan-shaped fibrovascular tissue near the 
equator superiorly. Posterior to this there is a shallow 
tractional retinal detachment (broken lines). There is 
preretinal hemorrhage along the inferotemporal ar- 
cades and vitreous hemorrhage inferiorly (black 
dots). 
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(20/100). In December 1979, the left eye had superi- 
or perihperal fan-shaped areas of neovascularization 
with avascular zones anterior to these. Each area of 
neovascularization was from 1 to 3 disk diameters 


across, and was enmeshed in fibrous tissue (Figs. 1 
and 2). 


DISCUSSION 


New retinal blood vessels grow from 
existing retinal vessels, possibly stimulat- 
ed by a vasogenic substance produced by 
adjacent areas of hypoxic retina.’ In some 
cases of diabetes mellitus, platelet-fibrin 
thrombi may occlude retinal capillaries in 
the posterior pole or along the major 
vascular arcades, creating zones of capil- 
lary nonperfusion. Retiform networks of 
new vessels may then develop along the 
margins of the nonperfused retinal areas. 

Neovascularization in peripheral reti- 
nal vaso-occlusive diseases differs from 
that in diabetes mellitus in location and 
configuration. Occlusion of a peripheral 
retinal blood vessel creates a zone of 
nonperfusion or avascularity distal to the 
site of the occlusion. Anastomoses devel- 
op between the occluded arteriole and 





Fig. 2 (Leveille and Morse). One area of superior 
peripheral neovascularization near the equator in the 
left eye. The new blood vessels are enmeshed in 
fibrous tissue. 
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nearby veins. The fan-shaped fibrovascu- 
lar network grows along these shunts, 
sometimes extending toward the periph- 
eral avascular zone. This seafan configu- 
ration of neovascularization is a tissue 
response of the peripheral retinal blood 
vessels to vaso-occlusion and hypoxia and 
is not pathognomonic of any one disease. 
Peripheral retinal neovascularization may 
be found in any disease causing occlusion 
of the peripheral retinal vessels, includ- 
ing the sickle-cell hemoglobinopathies,* 
Eales’ disease,®* sarcoidosis," pars plani- 
tis," and long-standing retinal detach- 
ment,” but, to our knowledge, has not 
been reported in diabetes mellitus. 
Proliferative leukemic retinopathy re- 
sembles the peripheral fan-shaped neo- 
vascularization in the above-mentioned 
diseases rather than the more posterior 
retiform neovascularization of diabetes 
mellitus, although optic disk neovascular- 
ization has been reported in one patient 
with leukemia.“ The three previously 
reported cases** of proliferative leukemic 
retinopathy were similar to our case in 
that the patients showed small and large 
areas of peripheral retinal fibrovascular 
tissue at or just posterior to the equator. 
This was bilateral in two cases: the fellow 
eye of the third case was lost to massive 
hemorrhage. The average size of the 
neovascular areas was 2 to 3 disk diame- 
ters, although some areas were as large as 
5 disk diameters. Anterior to the new 
blood vessel formation, the terminal retj- 
nal vessels appeared to be sheathed and 
most were obliterated: this was con- 
firmed by fluorescein angiography. 
Although the hallmark of leukemia is a 
leukocytosis of malignant leukocytes, 
often with a decreased number of normal 
leukocytes, erythrocytes, and platelets, 
increased numbers of basophils, eosino- 
phils, and platelets? may be present in 
the peripheral blood and contribute to 
increased blood viscosity. In addition to 
the number of cells, cell rigidity and 
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serum protein also determine whole- 
blood viscosity.’ Among the major plasma 
proteins, fibrinogin has the most pro- 
nounced effect on promoting the aggrega- 
tion of cells, especially erythrocytes. In- 
creased globulin levels may also promote 
cell aggregation. Decreased erythrocyte 
flexibility, as in the sickle-cell hemoglo- 
binopathies, spherocytosis, pyruvate ki- 
nase deficiency, and burr cell formation 
in hepatic cirrhosis, causes abnormal 
blood flow in the microcirculation.“ In 
leukemia, increased whole-blood viscosi- 
ty and the associated reduced blood flow 
may be caused by increased globulin 
levels or increased levels of any cellular 
element, most commonly malignant leu- 
kocytes.” In our patient, plasma fibrino- 
gin and globulin levels were normal, and 
the leukocyte count was never greater 
than 37,600 cells/mm®, whereas the 
platelet count was between 281,000 and 
988,000 cells/mm*. Although leukocyte 
and platelet counts were often several 
times the normal values, the platelets 
contributed more to the absolute number 
of cells in the peripheral blood, and we 
believe that this was the major cause of 
the hyperviscosity that led to the periph- 
eral retinal vaso-occlusion and subsequent 
neovascularization, 

Although platelets may be increased in 
number in leukemia, qualitative defects 
usually do not occur. This is unlike 
diabetes mellitus, in which increased 
platelet adhesiveness and aggregation 
caused by a heat-soluble, nondialyzable 
plasma factor may occur.’ Platelet abnor- 
malities may lead to a microcirculatory 
sludging and focal ischemia with subse- 
quent neovascularization. 

Because peripheral retinal neovascu- 
larization of the type present in our 
patient and other patients with leukemia 
has not been reported in diabetes melli- 
tus, we believe that in our patient the 
leukemia with the associated increased 
number of platelets was the cause of the 
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peripheral vaso-occlusion and neovascu- 
larization. However, it is also possible 
that qualitative platelet defects associat- 
ed with diabetes mellitus may have aided 
in the development of the neovas- 
cularization. 
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OPHTHALMIC MINIATURE 


_in the Oriental countries. . 


. every separate and individual 


devil of them’s got the ophthalmia! It’s as natural to them as noses 
are, —and sin. It’s born with them, it stays with them, it’s all that 
some of them have left when they die. 


Mark Twain, Gilded Age, Chapter VIII, Vol. 1 


ORBITAL TUBERCULOSIS 


THOMAS C. Spoor, M.D., AND SALLY A. HARDING, M.D. 
Columbia, South Carolina 


A 37-year-old man had epistaxis, headache, intermittent swelling of 
the periorbital region, proptosis, epiphora, and chronic sinusitis. X-ray 
films showed marked erosion of the midline facial bones, total 
opacification of both maxillary sinuses, and clouding of the sphenoid 
and left ethmoid sinuses. He also had a cutaneous-maxillary sinus fistula 
and a purulent discharge. A histopathologic examination disclosed areas 
of acute and chronic inflammation with occasional noncaseating granu- 
lomas. 

Biopsy specimens and postoperative sputum cultures grew M ycobac- 
terium tuberculosis, although the patient had no obvious signs of 
systemic disease. Because tuberculosis of the orbit is rare in developed 
countries, it is often overlooked in the diagnosis of granulomatous 
inflammation of the orbit. This can lead to exacerbation of the disease 


by corticosteroid treatment. 


Proven orbital tuberculosis is rare in 
developed countries.! The majority of 
cases are reported from underdeveloped 
nations with a high incidence of systemic 
tuberculosis.** Orbital involvement may 
result from hematogenous spread from 
distant foci? or may be secondary to 
extension from the paranasal sinuses.‘ 
We studied a case that demonstrated the 
difficulties encountered in diagnosing 
this rare entity in the United States. 


CASE REPORT 


A 37-year-old man came to the emergency room 
with epistaxis and headache. The medical history, 
although vague, disclosed intermittent swelling of 
the periorbital region for more than one year and two 
to three months of left-sided proptosis, epiphora, and 
chronic sinusitis. 

The initial examination disclosed left-sided propto- 
sis, midline facial deformities, a right-sided cutaneous- 
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maxillary sinus fistula, purulent discharge, and 
congenital anomalies of both hands. X-ray films 
of the skull and sinuses disclosed marked erosion of 
the midline facial bones with total opacification of 
both maxillary sinuses and clouding of the sphenoid 
and left ethmoid sinuses. Exploration of the maxillary 
antra via bilateral Caldwell-Luc incisions showed 
abundant granulation tissue which was subtotally 
curetted. Histopathologic examination disclosed areas 
of acute and chronic inflammation with occasional 
noncaseating granulomas. Bacterial cultures were 
negative. Kinyoun’s stain and Grocott’s stain on the 
tissue sections were negative for mycobacteria and 
fungi, respectively. The patient was treated with a 
two-week course of systemic cephalosporins for sus- 
pected osteomyelitis of the maxillary sinus, and an 
ophthalmologic consultation was requested for evalu- 
ation of epiphora and proptosis. 

The ocular examination disclosed a visual acuity of 
6/6 (20/20) in both eyes; color vision was normal. 
There was 6 mm of proptosis (Hertel) on the left side 
and increased orbital resistance to retropulsation. 
Extraocular motility and intraocular pressure were 
normal, as were the results of slit-lamp and ophthal- 
moscopic examinations. The right lacrimal excretory 
system was totally obstructed. A right-sided cutane- 
ous maxillary fistula was present. 

A complete blood cell count was normal, the 
VDRL test unreactive, the sedimentation rate in- 
creased, and the chest X-ray film normal. A comput- 
ed tomographic scan showed a large, homogenous 
mass extending into the left orbit from the ethmoid 
sinus with erosion of the medial orbital wall (Fig. 1). 
Exploration of the left orbit showed erosion of the 
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Fig. 1 (Spoor and Harding). Computed tomo- 
graphic scan shows mass invading medial left orbit 
from adjacent paranasal sinus. 


medial orbital wall by granulation tissue and necrotic 
material. Histopathologic examination (Figs. 2 and 3) 
disclosed prominent necrotizing granulomas with 
vascular involvement in some areas. There was no 
evidence of caseation. Large areas of necrotic debris 
were present. Kinyoun’s stain for mycobacteria and 
Grocott’s stain for fungi were negative. Histopatho- 
logic examination of the biopsy specimen from the 
lacrimal gland disclosed scattered areas of chronic 
inflammation with no granulomas present. Because 
of the clinical appearance of the mass at surgery and 
the presence of granulomatous inflammation, the 
chest X-ray films were reviewed and repeated. 
Re-examination disclosed subtle, diffuse micronodu- 
lar calcifications and a left-sided apical lesion. Tomo- 
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Fig. 3 (Spoor and Harding). Noncaseating granulo- 
ma with a typical Langhan’s giant cell (hematoxylin 
and eosin, X500). 


ORBITAL TUBERCULOSIS 





Fig. 2 (Spoor and Harding). Tissue removed from 
medial orbital wall shows necrotizing granulomatous 
inflammation within edematous soft tissue (hematox- 
ylin and eosin, X315). 


grams of the left upper lobe showed an apical density 
with questionable cavitation. An intermediate- 
strength purified protein derivative was applied and 
was markedly positive. Subsequently, cultures of the 
biopsy specimen and postoperative sputum cultures 
grew Mycobacterium tuberculosis on Lowenstein- 
Jensen and 7-H10 media. The patient had previously 
begun taking isoniazide and ethambutol and tolerat- 
ed the two-drug regimen well. 


DISCUSSION 


Our patient had painless proptosis, 
fistulas, and epistaxis with radiographic 
evidence of pansinusitis and extensive 
bony destruction. The referring physi- 
cians suspected a neoplasm and per- 
formed bilateral maxillary antrostomies 
to obtain a histopathologic diagnosis. 
Lymphomas, primary squamous cell car- 
cinoma, and adenocarcinoma of the para- 
nasal sinuses may be clinically similar. 
They found no evidence of malignancy, 
only acute and chronic inflammation with 
occasional giant cells. They diagnosed 
chronic maxillary osteomyelitis. 

Maxillary osteomyelitis is primarily a 
disease of infancy; the symptoms include 
extensive suppuration, bony necrosis, 
and clinical evidence of acute inflammato- 
ry process.’ In adults, maxillary osteomy- 
elitis may be a sequela of acute sinusitis 
and may be accompanied by orbital cellu- 
litis or cavernous sinus thrombosis.® A 
patient with this condition would be 
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severely ill and the diagnosis quite evi- 
dent. 

This prolonged course of painless prop- 
tosis accompanied the formation of fistu- 
las and paranasal sinusitis with bony 
destruction is compatible with aspergillo- 
sis originating in the paranasal sinuses. 
Histopathologically, aspergillosis is mani- 
fested by a chronic granulomatous pro- 
cess with lymphocytes, epithelioid cells, 
histocytes, and foreign-body giant cells. 
Septate hyphae are recognizable in the 
cytoplasm of the giant cells and the 
organism can be grown on Sabouraud’s 
agar. Cultures and stains from our patient 
were consistently negative for fungi. 

Mucormycosis of the orbit has a much 
more dramatic clinical pattern, including 
painful proptosis, ophthalmolplegia, and 
visual loss in a patient with an underlying 
disease, usually diabetic ketoacidosis. 
Organisms are usually evident in biopsy 
specimens and grown easily on Sabou- 
raud’s agar. This diagnosis was not tena- 
ble in our patients. 

Actinomycosis can also affect the orbit 
by spreading from adjacent tissues. This 
condition is manifested by gradually pro- 
gressive, painless proptosis and bony 
erosion. Subcutaneous infiltration and 
nodules may eventually result in forma- 
tion of fistulas. Vision is usually preserved 
and this can be helpful diagnostically. 
Chronic granulomatous inflammation 
with epithelioid cells and giant cells may 
be present. The organisms may be seen 
in clusters, as granules surrounded by an 
inflammatory infiltrate, or in the dis- 
charge.® 

Rarely, the orbit can be affected by 
tertiary syphilis, either as a periostitis or 
secondary to a gummatous process in 
adjacent structures, most commonly the 
paranasal sinuses. Such infections are 
manifested by proptosis, ophthalmople- 
gia, and trigeminal neuralgia. This last 
symptom is an important means of distin- 
guishing this condition from tuberculosis 
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which is painless. The diagnosis can be 
confirmed serologically. 

Lethal midline granuloma may pro- 
duce radiographic evidence of pansinusi- 
tis and bony destruction with orbital 
involvement. Necrotizing granulomas 
and vasculitis may be prominent. Jako- 
biec and Jones’ characterized four catego- 
ries of lethal midline granuloma: (1) lym- 
phomas of the central facial bones of a 
recognizable histologic type; (2) atypical 
lymphoma; (3) destructive inflammatory 
lesions such as syphilis and fungal infec- 
tions; and (4) lesions such as Wegener's 
granulomatosis beginning in the sinuses 
and later generalizing to include charac- 
teristic pulmonary and renal involve- 
ment. 

The chest X-ray film findings in Weg- 
eners granulomatosis are characteristic: 
they consist of many bilateral descrete 
infiltrates, predominantly in the lower 
lobes of the lungs, with thin-walled cavi- 
ties more than 1 cm in diameter.’ These 
X-ray findings were lacking in our pa- 
tient, as was renal involvement. 

As the incidence of tuberculosis de- 
creased, so did the general awareness of 
the disease.? A recent review indicated 
that the spectrum of this disease has 
changed, with extrapulmonary disease 
representing an increasing proportion of 
all cases.’ 

This case illustrated the difficulties 
encountered in diagnosing orbital tuber- 
culosis in the United States. Infection of 
the orbit and paranasal sinuses by M. 
tuberculosis is rare and seldom reported 
in Western journals.*° A recent textbook 
on orbital disease described orbital tu- 
berculosis as a curiosity occurring in 
underdeveloped countries, usually with- 
out evidence of systemic disease lymph- 
adenopathy, pulmonary disease, or hep- 
atosplenomegaly).! 

Orbital involvement may be secondary 
to hematogenous spread from the pri- 
mary complex with resultant periostitis of 
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the orbital margin or tuberculoma of the 
orbital tissue.® Periostitis is a more com- 
mon manifestation®” and in children usu- 
ally shows the signs of a systemic tuber- 
culosis infection. Orbital involvement 
may also be secondary to direct extension 
from adjacent structures (such as the 
lacrimal gland or paranasal sinuses). Tu- 
berculous dacryoadenitis is also rare; it 
may occur by hematogenous spreading 
from other foci, often without signs of 
active systemic disease.*!! Tuberculosis of 
the paranasal sinuses is another rare 
manifestation not mentioned in the stan- 
dard otolarvngologic textbooks. Jain, 
Chundawat, and Batra’ described 43 
cases of tuberculosis of the maxillary 
antrum: these consisted of two types of 
tuberculous lesions. Sometimes the in- 
fection is limited to the antral mucosa. 
More commonly, the lesion has a tenden- 
cy to spread, causing bony erosion, for- 
mation of fistulas, and caseation, as it did 
in our patient. Both types of infection 
tend to be asymptomatic until the lesion 
is far advanced. 

Agrawal, Jitendra, and Jaim? recently 
reviewed 14 cases of orbital tuberculosis. 
Children and young adults were primari- 
ly involved; all but two patients were less 
than 25 years of age (86%). Most patients 
had an active systemic disease or evi- 
dence of an inactive tuberculosis infec- 
tion. A primary tuberculous complex was 
present on chest X-ray films in 75%. 
Intermediate tuberculin skin tests were 
positive in 85%. Nonhealing fistulas, 
either cutaneosinus or cutaneo-orbital, 
were present in 73%. X-ray evidence for 
erosion of periorbital bone was present in 
78% of the patients. 

The clinical signs of orbital tuberculo- 
sis described above were all present in 
our patient. We believe that proptosis, 
when accompanied by cutaneous fistulas 
and X-ray evidence of bony erosion, 


ORBITAL TUBERCULOSIS 


647 


should prompt a review of the chest X-ray 
film, along with appropriate apical views 
and tomograms, and application of the 
tuberculin skin test. Special stains for 
acid-fast bacilli were negative despite 
the presence of extensive granulomatous 
inflammation in our patient. Cultures 
from the biopsy specimen were eventually 
positive for M. tuberculosis, as were 
sputum cultures obtained later. Failure to 
suspect tuberculosis as a causative agent 
of granulomatous inflammation of the 
orbit may lead to exacerbation of the 
infection by treatment with corticoste- 
roids. 
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OSTEOBLASTIC PROSTATE CARCINOMA METASTATIC TO THE ORBIT 


J. REIMER WOLTER, M.D., AND ROBERT C. HENDRIX, M.D. 


Ann Arbor, Michigan 


A 77-year-old man had subperiosteal osteoblastic adenocarcinoma of 
the orbit, metastatic from the prostate. The patient underwent orbital 
exploration and biopsy of the bony tumor. Despite incomplete removal 
of the tumor, visual acuity in the eye improved and he has remained in 


reasonably good health. 


Formation of new bone in the orbit is 
rare in adults. Intraocular bone forma- 
tion, however, is much more common 
and usually is the result of benign meta- 
plasia of degenerating ocular tissues such 
as pigment epithelium, lens epithelium, 
and, on occasion, mesodermal fibrous 
tissue. Osseous choristomas!” occur early 
in life and are usually located in the 
episcleral region or in the eyelids. Pri- 
mary osteomas have been seen in the 
choroid.’ Neoplastic bone formation may 
occur in the orbit in fibrous dysplasia,‘ in 
neurofibromatosis,’ in the form of pri- 
mary osteomas,*®' and in association with 
osteogenic or osteoblastic sarcomas.*% 
Osteosarcoma with osteoid formation is 
seen as a primary tumor, but more often 
it is the result of an underlying bone 
disease like fibrous dysplasia or Paget’s 
disease. It also occurs as a late effect of 
irradiation, occurring after retinoblas- 
toma, for example. 

The growth of new bone in an adult and 
the ability of epithelial tissues to cause 
bone formation through a metaplastic 
change are fascinating. We studied what 
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we believe to be the first clinically and 
pathologically proven occurrence of un- 
suspected metastatic osteoblastic carcino- 
ma of the prostate gland in the orbit. 


CASE REPORT 


We first examined this 77-year-old man on Sept. 6, 
1978. His family history was noncontributory. The 
patient's own medical history included extensive 
abdominal surgery for adenocarcinoma of the sigmoid 
or rectum in 1973. The patient had undergone a 
colostomy and appeared to be cured of his cancer. In 
1973 he had had a transurethral resection of the 
prostate; all tumor tissue that had been removed was 
considered benign. In the summer of 1978 the 
patient had broken his spine during his work as a 
driver of a wrecker. This injury had healed by the 
time the patient came to us because of slowly 
increasing proptosis of his right eye associated with 
loss of vision. 

At the first examination, the patient's best correct- 
ed visual acuity was R. E.: 6/60+ 1 (20/200+ L) and J17 
and L.E.: 6/7.5 (20/25) and JO. The examination 
disclosed distinct exophthalmos of the right eye. 
Exophthalmometer readings were R.E.: 23 mm and 
L.E.: 19 mm, with 102 mm as the basis. The right 
eye did not move up well and the patient suffered 
from constant diplopia. He kept his right eye closed. 
Swelling and redness of the right evelids were 
associated with the exophthalmos. No tumor could 
be palpated in the right orbit or in the head region. 
The pupils reacted promptly, but there was a clinical- 
ly obvious Marcus Gunn pupil in the right eve. 
Applanation tonometry values were R.E.: 14 mm Hg 
and L.E.: 16 mm Hg. Ophthalmoscopic examination 
of the right eve disclosed advanced papilledema with 
cotton-wool spots around the optic disk. 

The patient thus exhibited evidence of a growing 
orbital tumor associated with papilledema in the 
right eye. His history of cancer of the colon and the 
more recent fracture of the spine led us to suspect a 
connection between these events and his orbital 
problem. We recommended that he be hospitalized 
and he was admitted on Oct. 5, 1978. 
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Fig. 1 (Wolter and Hendrix). Computed tomogra- 
phy at the level of the optic foramina shows a bony 
orbital tumor continuous with the right medial 
orbital wall (arrow). 


Results of a general examination, including routine 
chest X-rays, were normal and there was no other 
obvious evidence of an active neoplasm or another 
serious disease. X-rays and computed tomography of 
the orbit, however, disclosed a sharply limited bony 
tumor on the inner aspect of the medial wall of the 
right orbit (Figs. 1 and 2). X-rays of the spine were 
not taken. We advised the patient to undergo surgical 
exploration of the right orbit so that we could make a 
diagnosis and relieve the choked optic disk. 

The orbital exploration was done with the patient 
under general anesthesia on Oct. 6, 1978. We made 
an incision on the nasal aspect of the upper orbital 
rim, extending it down to the medial canthal liga- 
ment. The periosteum was cut and elevated. We 
found a tumor of solid bone protruding back into the 
orbit along the medial orbital wall in the subperioste- 
al space. This could not be cut with a knife. We 
removed three pieces of this bony mass, measuring 
14 X 8 X 7mm, 12 x 6 X 4mm, and 11 X 6 X 5mm, 
with a hammer and chisel. These pieces formed most 
of the main tumor, but part of the tumor was left in 
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Fig. 3 (Wolter and Hendrix). Low-power view of 
one of the pieces of bony orbital tumor shows its 
regular structure (hematoxylin and eosin, X30). 
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Fig. 2 (Wolter and Hendrix). Computed tomo- 
graphic view superior to the optic foramina shows the 
massive bony tumor in the medial aspect of the right 
orbit (arrow). 


place because it was too close to the optic canal to be 
removed safely. Frozen sections could not be done 
since the tumor was bony and required decalcifica- 
tion before it could be sectioned. 

There were no complications postoperatively and 
visual acuity had improved to 6/22 (20/70) in the 
operated upon eye by Oct. 9. The papilledema was 
also much improved. The exophthalmos and diplopia 
had disappeared. 

Histopathologic study, after decalcification, dis- 
closed extensive osteoid formation of a regular pat- 
tern and arrangement all through the excised orbital 
tumor (Figs. 3 and 4). Many osteoblastic cells lined 
the surfaces of the bone (Fig. 4), but there were no 
multinucleated osteoclasts. Connective tissue, blood 
vessels, and islands of carcinoma that resembled 
glands filled the interstices (Fig. 4). There was some 
chronic inflammatory reaction in some areas near the 
islands of carcinoma. 





¥. 


Fig. 4 (Wolter and Hendrix). High-power view of 
the epithelial formations (arrows) resembling glands 
and representing the metastatic carcinoma in the 
new-formed bone. Osteoblasts lining the bony struc- 
tures indicate active bone formation, but no osteo- 
clasts are present (hematoxylin and eosin, X 250). 
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Prostatic carcinoma is the most common cause of 
this type of osteoblastic metastatic involvement in 
general, but, to the best of our knowledge, it has not 
been reported previously in the orbit. It would have 
been even more unusual had this bony metastasis 
resulted from cancer of the colon. The patient 
underwent a second transurethral biopsy of the 
prostate on Nov, 15, 1978. The histopathologic 
diagnosis was infiltrating and moderately well differ- 
entiated adenocarcinoma of the prostate (Fig. 5). We 
considered this the source of the osteoblastic metas- 
tasis. Treatment with radiation and hormones was 
started. Further examination disclosed additional 
metastatic involvement of the spine, explaining the 
earlier fracture. However, the patient was still alive 
and doing well when he was last examined in July 
1980. There was no obvious exophthalmos and visual 
acuity in the operated upon eye was unchanged. 


DISCUSSION 


Metastatic neoplasms of the orbit are 


not as rare as we once believed,® but, if 


one excludes orbital involvement in gen- 
eralized lymphomas and leukemias, they 
certainly are not common. The non- 
epithelial metastatic tumors found in the 
orbit include neuroblastomas, sarcomas, 
and melanomas. Adenocarcinomas are 
believed to be the most common epitheli- 


al tumors and they originate, in order of 


frequency, in the breast, lung, prostate, 
stomach, thyroid, kidney, and adrenal 
glands.* Ferry and Font?” diagnosed met- 


astatic carcinoma of the prostate in one of 


28 cases of metastatic orbital carcinoma. 





one 


Fig. 5 (Wolter and Hendrix). Histologic section of 


the primary carcinoma of the prostate from tissue 
removed by transurethral resection on Nov. 15, 
1978. Atypical gland-like formations resembling 
those of the orbital tumor are present (hematoxylin 
and eosin, x250). 
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Rose" lists five of 51 cases of metastatic 
orbital tumors as prostate carcinoma. 
Bard and Schulze” in 1964 reported two 
cases and reviewed nine previous reports 
of metastatic prostate carcinoma in the 
orbit. All were located in or on the orbital 
bone, but the tumors were not osteoblas- 
tic. Attachment to the orbital bones is not 
limited to orbital carcinoma metastases 
alone, but has been observed in condi- 
tions such as orbital sarcoidosis. 

Adenocarcinoma of the prostate gland 
typically is a primary neoplasm with a 
slow growth rate that initially produces 
no symptoms. This neoplasm has a ten- 
dency to spread to bones and often causes 
the first clear clinical symptoms by a 
spontaneous fracture of pelvis or verte- 
brae. About 70% of cases of prostate 
carcinoma result in osseous metastases: 
only 1% of these are subperiosteal and 
osteoblastic in nature.” Most general 
bony metastases of prostate carcinoma 
cause destruction of bone. The osteoblas- 
tic orbital metastasis in our case, how- 
ever, developed on the surface of orbital 
bone and did not cause destruction or 
obvious weakening of the original bone. 
Thus, it did not fracture when the new- 
formed bone was chiseled off. 

The osteoblastic responses of tissues in 
general and of ocular and orbital tissues 
in particular are interesting. Bone forma- 
tion in the eye most commonly occurs in 
the regions of the lens (cataracta ossea) 
and the pigment epithelium. There is no 
definite evidence that ossification can 
result from metaplasia of epithelial cells. 
Bone formation in degenerating epitheli- 
al tissues, as well as in carcinomas, is 
believed to be induced by epithelial 
elements, but it originates in primitive 
mesodermal cells of the stroma. These 
cells develop into osteoblasts and pro- 
duce bone. Other carcinomas have the 
ability to induce the formation of multi- 
nucleated osteoclasts and thus cause oste- 
olysis. Examples of neoplasms known to 
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have osteoblastic ability are prostate car- 
cinoma, Hodgkins disease, malignant 
carcinoid of the gut, and breast carcino- 
ma. An osteolytic response is found most 
often in carcinomas of thyroid and lower 
bowel. However, our case showed once 
again that osteoblastic and osteolytic re- 
sponses can be mixed and that both can 
appear in the same patient or, as shown 
by other cases, even in the same metasta- 
gis, 

The subperiosteal approach used in the 
surgical exploration of this case was ideal 
for removing as much of the neoplasm as 
possible while doing the least possible 
damage to the orbital bone and to the 
orbital contents. The bony nature of the 
orbital metastasis made it impossible to 
apply the two most helpful steps in the 
aggressive evaluation of an orbital tumor 
of unknown nature: a preoperative nee- 
dle biopsy and a biopsy for frozen sec- 
tions during surgery as soon as the most 
accessible part of the tumor was exposed. 
After the diagnosis was made postopera- 
tively from decalcified histologic sec- 
tions, radiation and hormonal therapy 
were begun. There was no need for 
additional surgery in the orbital region. 
Our patient had two types of cancer. 
After being cured of one that had led toa 
colostomy, he developed a second cancer 
that caused an osteoclastic metastasis in 
the spine and an osteoblastic mass in the 
orbit. The development of two different 
types of adenocarcinoma in this patient 
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within the space of ten years may indicate 
some failure of the immune surveillance 
system. 
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DYSKINETIC STRABISMUS AS A SIGN OF CEREBRAL PALSY 


EDWARD BUCKLEY, M.D., AND JuDy H. SEABER, B.A. 
Durham, North Carolina 


We found dyskinetic strabismus in 66 patients with cerebral palsy. 
The most striking feature of dyskinetic strabismus is the fluctuation 
from esotropia to exotropia under the same accommodative conditions 
with a slow tonic deviation similar to a vergence movement. With 
increasing age, exodeviation- becomes more prevalent. Dyskinetic 
strabismus is seen exclusively in cerebral palsy patients. Many of these 
patients have an athetoid component to their disorder. The association 
of dyskinetic strabismus with athetosis and upward gaze palsy suggests 
that the basal ganglia may be the site of the malfunction. The 
strabismus responds poorly to surgery and the associated athetosis is 
important in the diagnosis and treatment of cerebral palsy. 


Strabismus patterns in patients with 
cerebral palsy are similar to those en- 
countered in the general population but 
more common.’ We studied a type of 
variable strabismus that occurs only in 
individuals with cerebral palsy. This form 
of strabismus, known as dyskinetic stra- 
bismus, requires treatment different from 
that used in other forms of strabismus. 
Although Seaber and Chandler? iden- 
tified it as a significant component of 
cerebral palsy in 1975, it has not been 
studied in detail. This variable strabis- 
mus can actually precede other clinical 
signs of cerebral palsy and its identifica- 
tion can facilitate earlier referral and 
treatment. 


SUBJECTS AND METHODS 


During the past ten years, 732 children 
with cerebral palsy underwent neurolog- 
ic, orthopedic, ophthalmologic, and or- 
thoptic testing at the Lenox Baker Cere- 
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bral Palsy Hospital in Durham, North 
Carolina. The ophthalmologic tests were 
performed by an ophthalmologist and an 
orthoptist (J. H. S.). The patients under- 
went visual acuity testing, cycloplegic 
refraction (with cyclopentolate 1%, cyclo- 
pentolate 2%, or atropine 1%), ocular 
motility assessment, neuro-ophthalmo- 
logic, and external and ophthalmoscopic 
examinations whenever possible. Of the 
732 children, 215 (30%) had strabismus 
(Table 1). Of those with strabismus, 66 
(30%) had a type of strabismus that did 
not fit any of the conventional patterns 
(dyskinetic strabismus). In these patients 
the strabismus varied in amount and 
type, with the fluctuations from esotropia 
to exotropia apparently unrelated to ac- 
commodative effort or attention. 

When a child with dyskinetic strabis- 
mus is asked to fix on a given accommoda- 
tive target, the observer may see one or 
both eyes slowly converge. Then, with no 
alteration in attention or accommodation, 
the eyes may straighten or diverge (Fig- 
ure). Various degrees of supravergence 
may occur concomitantly. This variable 
movement resembles a slow, tonic ver- 
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TABLE 1 
TYPE OF STRABISMUS 


Strabismus 


Patients 

(No. = 215) 

No. Ho 

Esotropia ri 35 
A-pattern 14 6 
V-pattern T 3 
Exotropia 64 30 
A-pattern 8 4 
V-pattern 2 l 
Hypertropia 8 4 
Paralytic 6 3 
Dyskinetic 66 30 


gence. Alternation of fixation occurs free- 
ly whether the eye is esotropic or exo- 
tropic. Ductions are usually full. The 
deviation constantly changes and ade- 
quate prism cover measurements are 
impossible to obtain. 

We matched these 66 patients (Group 
1) with a computer-generated random set 
of 66 surveyed patients from the same 
hospital who had constant strabismus 
(Group 2). The two groups did not differ 





Figure (Buckley and Seaber). A patient with 
cerebral palsy fixing on an accommodative target. All 
three photographs were taken during a two-minute 
period, showing how variable the deviation can be in 
dyskinetic strabismus. 
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significantly in age, sex, or ability to 
cooperate. We compared the two groups 
to see if dyskinetic strabismus was associ- 
ated with any specific ocular or neurolog- 
ic disease patterns. 

We used the x’ distribution and Stu- 
dent’s t-test for statistical evaluations. 


RESULTS 


The patients ranged in age from 1 to 18 
years (mean, 5 years). Sex and race were 
equally distributed. Dyskinetic strabis- 
mus was found in 66 (30%) of the patients 
with cerebral palsy who had strabismus. 
This equalled the 64 patients (30%) with 
exotropia and was only slightly less than 
the 76 patients (35%) with esotropia. 

A classification of the patients by motor 
type of cerebral palsy disclosed a marked 
asymmetry between Groups | and 2. Of 
the 66 patients in Group 1, 37 (56%) had 
an athetoid component to their disorder. 
This differed significantly (P<.0001) from 
Group 2 which had seven patients (11%). 
The 37 patients in Group 1 represented 
84% of the total number of those with an 
athetoid component (44 patients). The 
spastic type was distributed more equally 
with 17 patients (26%) in Group 1 and 30 
patients (45%) in Group 2. The 17 pa- 
tients in Group 1 represented 36% of the 
total number with the spastic type (47 
patients). 

We compared the associated ocular 
findings in Group 1 with those in Group 2 
(Table 2). Refractive errors did not differ 
significantly, but amblyopia was much 
more common in Group 2. This ambly- 
opia was not associated with anisometro- 
pia, refractive error, nystagmus, or any 
other ocular motility abnormality other 
than strabismus (Table 3). A high inci- 
dence (P<.005) of upgaze palsy was found 
in Group 1. Nine patients had upgaze 
palsy in Group 1, whereas only one in 
Group 2 did. 

The fluctuating nature of this strabis- 
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TABLE 2 
OCULAR FINDINGS 


e_e—=_e_—___ r n UU 
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Findings Dyskinetic Group Constant Group 
(No. = 66) (No. = 66) 
No. % No. % 
Refraction 
Emmetropia 25 38 26 40 
Hyperopia (1 diopter of error) 25 38 7 40 
Myopia (1 diopter of error) 16 24 13 20 
Astigmatism 22 33 22 33 
Anisometropia (difference 7 il 3 5 
> 1.5 diopter) 
Strabismus 
Horizontal esotropia = — 36 56 
Horizontal exotropia — — 30 44 
Horizontal variable 66 100 — — 
Vertical hypertropia 8 12 5 11 
Vertical variable hypertropia T 10 — a 
Vertical DVD 8 12 4 6 
A-pattern* 6 9 15 23 
V-pattern* 8 12 3 5 
Upgaze palsy’ 9 13 l 2 
Amblyopia 9 14 19 29 
Optic nerve atrophy 
Monocular 1 l 3 5 
Binocular 2 3 2 3 
Hypoplasia Q Q 1 i 
Nystagmus 
Horizontal 9 13 5 8 
Vertical 3 5 2 3 
Rotäry ] l 4 6 
Latent 3 5 3 5 
Coloboma l 2 l 2 
Retinitis pigmentosa 1 2 J 2 
Dragged disk 0 0 l 2 
i E a a ahaa a ee, we egy ee 
"Pe 05, 
`P < .005. 
tP < 03. 


mus can not be explained by an inability such as the patients’ attentiveness and 
to control ocular examination factors. cooperation, were similar in the two 
Variability might occur, for example, asa groups. | 
result of uncorrected accommodative eso- The strong association of athetosis with 
tropia or in patients with high AC/A  dyskinetic strabismus led to a search for 
ratios. The percentage of hyperopia in additional ocular differences between 
our Group | was actually less than that in athetosis and the other forms of cerebral 
Group 2, and 41 of the 66 patients (62%) palsy (Table 4). The only other significant 
had either myopia or emmetropia. We finding was the absence of optic atrophy 
tried to control the accommodative effort in the group with athetosis. 

and all measurements were made by at Our patient population did not differ 
least two observers. Other factors in the significantly from those in previous re- 
examination technique that might have  ports?®78229 either in the incidence of 
given a false impression of variability, visual defects or in the distribution of 
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TABLE 3 
AMBLYOPIA IN STRABISMUS 

Groups No Amblyopia Amblyopia 
No. % No. % 

Constant (No. = 66) 
Esotropia 26 72 10 28 
Exotropia | 21 70 9 30 
Dyskinetic (No. = 66) 7 86 9 14 
104 79 28 21 


Total (No. = 132) 


cerebral palsy type. The only difference 


was the recognition of dyskinetie strabis- 


mus, 





Discussion 


m cerebral palsy covers a group 
: rogressive but changing disorders 
oe secondary to a malfunction of the motor 
centers of the immature brain. Cerebral 
palsy is characterized by paralysis, weak- 
ness, and uncoordination.° The most 
useful classification of cerebral palsy di- 
vides patients into groups according to 





















of spasticit i i 
spastic type is paused by & ues in the 
cerebral cortex. or pyramidal tract that 
affect upper motor nerves. It has the 
associated finding increased tone of 
the involved musculature, exaggeration 
of the deep tendon reflexes, clonus, and a 
tendency to contractures. Athetosis is 
associated with lesions in the basal gan- 
glia and is characterized by uncontrolled 
and purposeless movements that impair 
voluntary activity. The abnormal move- 












TABLE 4 
COMPARISON OF OCULAR FINDINGS BY MOTOR CLASSIFICATION 























Ocular Findings Athetoid Spastic 
(No, = 44) (No. = 88) 
No. Fo No. % 
~ + Refraction 
Emmetropia 14 32 37 42 
Hyperopia 18 4] 34 39 
Myopia 12 27 17 19 
Astigmatism 16 36 28 31 
Anisometropia 6 13 4 5 
Strabismus 
Constant esotropia 4 9 32 36 
Constant exotropia 3 7 27 31 
Dyskinetic* 37 84 29 32 
Vertical deviation 13 30 29 33 
Upglaze palsy 6 14 4 5 
Optic atrophy" 0 0 9 10 
Nystagmus 10 23 20 23 
Amblyopia 9 20 19 22 
*P < O01. 
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ments are less apparent when the patient 
is relaxed, but are increased under stress 
or tension, > 

Dyskinetic strabismus can be the first 
clinical sign of cerebral palsy. We have 
seen two children in whom cerebral palsy 
was diagnosed because of the recognition 
of dyskinetic strabismus. The earliest 
indication is an esodeviation that is usual- 
ly noticed by the parents shortly after 
birth. The parents are sometimes aware 
of the variation from straight to crossed, 
but most frequently comment on the 
appearance of varying degrees of esotro- 
pia. Only rarely have parents volun- 
teered that they noticed the deviation 
changing from esotropia to exotropia 
early in the child's life. With prolonged 
observation, the fluctuation from esotro- 
pia to exotropia can be documented by a 
trained observer. We, along with many 
parents, have noticed that exodeviation 
occurs more frequently and with greater 
amplitude as time passes. We have ob- 
served several of these children for years 
and have noticed this in every case. 

We found a much lower incidence of 
amblyopia in Group 1 (Table 3). The 
unstable angle of deviation may prevent 
deep sensory suppression from develop- 
ing. A few of these patients reported 
fleeting fusion during their straight peri- 
ods. Breakey, Wilson, and Wilson! noted 
a much lower incidence of amblyopia in 
patients with athetoid palsy compared to 
those with spastic palsy, and reasoned 
that it was caused by the location of the 
central nervous system damage, that is, 
the basal ganglia. Unfortunately, they did 
not say why this association occurs. Le- 
sions in the basal ganglia may cause 
dyskinetic strabismus, which in turn 
makes amblyopia less likely to develop. 
Further evidence supporting the role of 
basal ganglia lesions in dyskinetic strabis- 
mus is the strong association of these 
“it with upgaze palsy and athetosis. 

Ve know that damage to the basal ganglia 
in kernicterus can lead to athetosis and 
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upgaze palsy.“ The basal ganglia partici- 
pate in the extrapyramidal system and 
help coordinate voluntary, involuntary, 
and reflex eye movements. Athetosis, 
upgaze palsy, and dyskinetic strabismus 
may represent differing clinical manifes- 
tations of the same central nervous sys- 
tem lesion, 

Additional evidence for a common le- 
sion is that dyskinetic strabismus can be 
the first indication of an athetoid compo- 
nent to the cerebral palsy. In 14 of our 
patients the diagnosis of athetosis was 
made months to years after the initial 
observation of dyskinetic strabismus. 

Treatment—Unlike other forms of stra- 
bismus, dyskinetic strabismus does not 
respond to surgery. We have seen three 
patients with dyskinetic strabismus who 
underwent operation elsewhere. The sur- 
gery had little effect on the type or 
magnitude of their deviations. Others 
have reported excellent results after sur- 
gery on constant deviations in patients 
with cerebral palsy.** We generally agree 
with these findings. However, if variabili- 
ty is suspected we recommend treatment 
of any existing amblyopia and observation 
until a stable constant angle develops. 
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OPHTHALMIC MINIATURE 


“Everyone's eyes are about the same size. You're disappointed. 
The ‘windows of the soul’ and all that? Where would romance be 
without eyes? The fact is, when we talk about the shape of a 
woman's eyes, we re really describing the shape of her eyelids. ‘She 
deliberately shrouded the light in her eyes but in spite of herself it 
gleamed in the faintly perceptible smile.’” 

“Anna Karenina.” 
_ “A literate man! I suspected it all along. And it's eyelids, nothing 
but eyelids and muscle attachments.” 








Martin Cruz Smith, Gorky Park 
New York, Random House, 1981 





SELF-INFLICTED OCULAR MUTILATION 


H. KELL YANG, M.D., Gary C. Brown, M.D., 
AND LARRY E. MAGARGAL, M.D. 


Philadelphia, Pennsylvania 


Self-inflicted mutilation of the eyes is an uncommon but fairly 
distinct entity. Patients are typically young men; they often have 
criminal records and histories of drug abuse. Underlying schizophrenia 
is a common feature. The patients frequently suffer from castration 
fears, oedipal conflicts, repressed homosexual impulses, severe guilt, 
and a need for punishment. 

We treated two patients with this disorder. The first, a 26-year-old 
prison inmate convicted of murdering his grandfather, cut his eyes with 
a razor blade. He had previously attempted te commit suicide, suffered 
from delusions, and experienced auditory hallucinations. Surgical 
repair of his injuries improved his visual acuity to R. E.: 6/15 (20/50) and 
L.E.: 6/30 (20/100). The second patient, a 24-year-old inmate of a 
mental institution, had previously undergone a lensectomy for a 
hypermature cataract induced by a self-inflicted lve burn in his left eye. 
One year later, he was treated for lacerations of his right eye and 
partial amputation of his tongue. In the year between admissions, he 
had enucleated his left eye. Visual acuity in his remaining eye was no 


light perception, so no surgery was performed. 


Self-inflicted ocular mutilation is a bi- 
zarre form of psychotic behavior that is 
rarely encountered by ophthalmologists. 
Although some prefer to restrict the term 
“oedipism’ to cases of self-inflicted enu- 
cleation (named for Oedipus who gouged 
out his eyes after learning he had commit- 
ted incest),| many have applied it to all 
forms of self-inflicted mutilation of the 
eyes. 
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Tapper, Bland, and Danyluk* related 
how Marco Polo, visiting Baghdad in the 
13th century, was told the story of a 
cobbler who had destroyed his right eye 
with an awl after experiencing sinful 
desires when the leg of a young woman 
was exposed as he fitted her with slip- 
pers. MacLean and Robertson’ stressed 
the following factors in cases of self- 
inflicted enucleation: (1) castration fears; 
(2) failure to resolve oedipal conflicts; (3) 
repressed homosexual impulses; (4) se- 
vere guilt; and (5) self-punishment. 

Our two cases illustrate the salient 
features of self-inflicted mutilation of the 
eyes, 
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CASE REPORTS 


Case 1—A 26-year-old man, a prison inmate, was 
brought here in May 1979 because of pain and 
decreased visual acuity in both eyes. When ques- 
tioned, he calmly stated that he wished to leave 
prison and commit suicide, and so he had taken a 
razor blade and cut his eyes. 

Visual acuity was light perception in the right eye 
and counting fingers in the left eye. There was a 
full-thickness corneal laceration in the right eye and 
many partial-thickness lacerations were present in 
the left eye (Fig. 1). A traumatic cataract and iris 
prolapse were also present in the right eye. A 
lensectomy and anterior segment reconstruction 
were performed in the right eye and the corneal 
lacerations were closed with 17 10-0 nylon sutures in 
the right eye and 28 sutures in the left. 

The corneal edema gradually decreased and two 
months postoperatively visual acuity had improved to 
R. E.: 6/15 (20/50) and L. E.: 6/30 (20/100). Six months 
postoperatively, a total retinal detachment devel- 
oped in the right eye; this was later repaired. The 
patient was transferred to another institution and has 
been lost to follow-up. 

PSYCHIATRIC HISTORY—When he was 6 years old, 
the patient was raped by his alcoholic grandfather. In 
1974, at 21 years of age, he was admitted to a 
psychiatric unit after taking 30 methaqualone pills 
(300 mg each) in a suicide attempt. He later devel- 
oped viral meningitis, a urinary tract infection, and 
pneumonia. Four months before this suicide attempt, 
he had reported a homosexual assault that occurred 
while he was working in a restaurant kitchen. He 
admitted to occasional use of lysergic acid diethyl- 
amide. 

The 1974 psychiatric profile quoted him as saying: 
“Tm down. I have nothing to look forward to. I don't 
have any confidence. I don’t even care about girls 
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anymore.” He also complained of a disturbed sleep 
pattern, with early-morning awakening, difficulty in 
falling asleep, and persistent suicidal ideation. He 
experienced auditory hallucinations, hearing voices 
that called him a “faggot.” His thought content was 
essentially depressive: “What’s the use? I can't stop 
thinking of myself as a loser.” 

In 1976, the patient was admitted to a hospital on 
an emergency basis after being arrested for assault- 
ive, homicidal behavior. He was undergoing outpa- 
tient psychotherapy at the time of admission. His 
condition had been stabilized by haloperidol and 
benztropine mesylate, but he had stopped taking 
them two weeks previously. His parents stated that 
he had become increasingly belligerent and had 
recently provoked fights with strangers whom he 
considered threatening. 

The diagnosis was schizophrenia, paranoid type. 
He suffered from many delusions. The patient be- 
lieved that he was working for the Central Intelli- 
gence Agency, and had recently run across an 
airfield, trying to catch a plane that was taking off 
because he was “to receive assignments.” He also 
stated that, “I did a sex change on my own. I opened 
my head and started a boy from it. He is my father, 
but he is disguised. I changed from heterosexual to a 
trisexual. I have orders to Castro; I gave them.” His 
affect was flat, he lacked insight, and his judgment 
was poor. 

As an inpatient, he improved after reinstitution of 
haloperidol, benztropine mesylate, and diphenhy- 
dramine HCl. He was discharged and remained 
under observation as an outpatient. 

In 1978, after a relapse, he was readmitted to the 
hospital; the diagnosis was chronic paranoid schizo- 
phrenia. In the emergency room, he shouted, be- 
came agitated, and threatened to kill the mayor and 
the grandfather who had sodomized him during his 
childhood. His thought content was characterized by 
paranoid delusions. The patient stated that the 





Fig. 1 (Yang, Brown, and Magargal). Case 1. Left, Right eye. A full-thickness, linear, horizontal corneal 
laceration is surrounded superiorly and inferiorly by marked corneal edema. A traumatic cataract was also 
present. Right, Left eye. Many partial-thickness corneal lacerations are apparent. 
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psychiatrist looked like a girl and was a “faggot.” He 
also said, “I can feel your anus burning.” The patient 
stated that he could control the minds of others and 
send them out to do his bidding. He added that he 
was an undercover agent with many lethal weapons 
inside his body. After his condition was stabilized 
with medication and psychotherapy, he was dis- 
charged for outpatient management. Several weeks 
later the patient was released from custody and 
subsequently murdered his grandfather, the crime 
for which he was incarcerated when we examined 
him. 

Case 2—A 24-year-old man was admitted here in 
May 1978, and underwent a lensectomy for a hyper- 
mature cataract induced by a self-inflicted lye burn in 
his left eye. The right eye was normal, with a visual 
acuity of 6/7.5 (20/25). 

Seven days postoperatively, a cicatricial entropion 
of the left upper eyelid was corrected with a surgical 





Fig. 2 (Yang, Brown, and Margargal). Case 2. Top, 
Right eye. A triradiate, full-thickness corneal lacera- 
tion is present (black arrows). The corneoscleral 
limbus is indicated by the white arrows. Bottom. 
Both eyes. The right lower eyelid shows a laceration 
involving the lower canaliculus. The patient had 
previously enucleated his left eye and purulent 
material is evident in the socket. 
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tarsectomy procedure and marginal rotation of the 
left upper eyelid. Eighteen days later, he was admit- 
ted again with an impending corneal perforation of 
the left eye and so a permanent tarsorrhaphy (inter- 
marginal eyelid adhesion) was performed in an at- 
tempt to protect the cornea. 

Between May 1978 and June 1979, the patient was 
lost to follow-up. Although a reliable history could 
not be obtained from the patient, psychiatric records 
indicated that the patient had enucleated his left eye 
during this period. 

In 1979 he was transferred here from a psychiatric 
institution after suffering lacerations of the right 
cornea and right lower eyelid in an abortive attempt 
at self-enucleation with the top of an aluminum can. 
An examination performed at the time of admission 
disclosed that there was no light perception in the 
right eye. The right globe was partially collapsed, 
and a triradiate corneal laceration was evident 
(Fig. 2). The cornea was diffusely hazy, and a hy- 
phema was noted. There was vascularization of the 
cornea, probably secondary to a self-inflicted injury 
with a wooden stick several months previously. The 
conjunctiva was edematous with areas of chronic 
scarring. The patient was calm and did not appear to 
be distraught about his situation. Both the cornea and 
right lower eyelid laceration were repaired. 

Postoperative ultrasonographic evaluation showed 
a diffuse hemorrhage in the vitreous cavity. Addition- 
ally, a pattern consistent with a total retinal detach- 
ment was present. Because the patient had no light 
perception, no further surgical procedures were 
attempted. 

Just before admission, the patient had also at- 
tempted to amputate his tongue with the top of a soda 
can (Fig. 3). Although he had threatened to castrate 
himself, the patient had inflicted no injury on his 
genitals. 

PSYCHIATRIC HISTORY—Psychiatric evaluation in- 
dicated that although the patient had mutilated 
himself at widely spaced, unpredictable intervals, he 
showed relatively normal behavior at other times. He 
had been considered a voluntary patient, residing in 
an open building. For several months before admis- 
sion, he had been considered stable, until depression 
and anxiety increased during the week before admis- 
sion. The diagnoses made were explosive personali- 
ty, schizoaffective disorder, and depression. 


DISCUSSION 


Psychiatrists had established the diag- 
nosis of schizophrenia in both of our 
patients, a common feature in other 
reported cases of self-inflicted ocular 
mutilation.**? Macular lesions in cases of 
self-inflicted solar retinopathy have been 
reported in 27 patients in a psychiatric 
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hospital who were all schizophrenic.’ 
However, Tapper, Bland, and Danyluk* 
cautioned that self-inflicted ocular inju- 
ries may occur in individuals with organic 
psychoses, as well as in those in acute and 
chronic drug-induced abnormal states. 
Depression, alcoholic intoxication, epi- 
lepsy, and diabetes with renal, vascular, 
and infective complications have all been 
associated with self-inflicted ocular inju- 
ries. However, chronic underlying schiz- 
ophrenia is clearly a common finding. 

We doubt that either of our patients 
injured himself for secondary gain, al- 
though injuring an eye to obtain mone- 
tary compensation has been reported.’ 
Patient 1 said that he lacerated his cor- 
neas with a razor blade because he wanted 
to escape imprisonment. A literal inter- 
pretation suggests a simple motive of 
freedom from incarceration. It is not 
uncommon for prisoners to inflict minor 
injuries that are not life-threatening, 
such as swallowing foreign bodies, upon 
themselves in order to enter a hospital. 
However, an act serious enough to cause 
possible bilateral blindness is less likely 
to have been motivated by a desire to 
escape institutionalization. Instead, the 
patient may have been offering his self- 
inflicted blindness as penance to assuage 
his extreme guilt for murdering his 
grandfather. As the King James version of 
the Bible says, “If thy right eye offend 
thee, pluck it out and cast it from thee: 
for it is profitable for thee that one of thy 
members should perish, and not that thy 
whole body should be cast into hell” 
(Matthew 5:29). However, the previous 
incestuous relationship with his grandfa- 
ther undoubtedly provided some rational 
basis for the slaying. 

The eye may symbolize the penis, and 
injury to the eye may represent castra- 
tion. Patient 2, who threatened to cas- 
trate himself, did partially amputate his 
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Fig. 3 (Yang, Brown, and Margargal). Case 2. The 
tongue is partially amputated (arrow) and there are 
several lacerations. 


tongue, which has possible phallic conno- 
tations. This was consistent with this 
motif of self-castration. 

Because the ego and eye are intimately 
related, any act of violence directed 
toward the eye can be interpreted as a sui- 
cidal gesture. Patient 1 demonstrated sui- 
cidal tendencies when he nearly ended 
his life with an overdose of sedatives five 
years before assaulting his eyes. 

Both of our patients were young men, 
and one of them possessed a criminal 
record. Self-inflicted ocular mutilation 
typically occurs in young men,”®' partic- 
ularly in those who have been imprison- 
ed.’ 

Drug abuse, particularly abuse of ly- 
sergic acid diethylamide, is frequently 
associated with self-inflicted mutilation. "* 
This is not surprising because self-de- 
struction while under the influence of 
hallucinatory agents is a well-recognized 
phenomenon.’ 

Tapper, Bland, and Danyluk’ described 
a patient remarkably similar to ours. A 
young man with a long history of psychi- 
atric treatment suffered from auditory 
hallucinations before his self-inflicated 
ocular trauma. Their patient, like both of 
ours, was not concerned about the exten- 
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sive damage to his eyes. On one occasion, 
he asserted that his eyes were healed. A 
period of such denial of reality is some- 
times prominent in self-inflicted ocular 
mutilation. 

Others have described self-inflicted 
enucleation, the most extreme form of 
ocular mutilation. Heller? wrote in 1912 
of a mentally ill patient who tore free his 
optic nerve. In 1899, Axenfeld® demon- 
strated experimentally that he could per- 
form an optic nerve avulsion on a cadaver 
in less than one minute. As the fingers 
forcibly enter the orbit, the insertions of 
the extraocular muscles are placed under 
tension severe enough to rupture these 
connections. This potent compressive 
force may also perforate the globe. The 
bony walls of the orbit offer sufficient 
leverage to make complete extraction of 
the globe possible. These findings sup- 
ported Axenfeld’s report of self-inflicted 
enucleation by insane patients. 

Recent studies have indicated that 
prophylactic treatment with neurotrans- 
mitters may be effective in syndromes 
involving self-mutilation. Gilles de la Tou- 
rette syndrome is a neurologic disorder 
which may lead to grunting and self- 
mutilation. Van Woert, Yip, and Balis!! 
stressed that Gilles de la Tourette syn- 
drome is a genetically determined bio- 
chemical disorder, and not a psychologi- 
cal disorder as was once thought. In this 
condition, purine metabolism is abnor- 
mal, with red blood cell hypoxanthine- 
guanine phosphoribosyltransferase less 
stable than normal.” Abnormal enzyme 
peaks can be detected by isoelectric 
focusing. © In 1977, Van Woert, Yip, and 
Balis? found that treatment with 
L-5-hydroxytryptophan, the precursor of 
serotonin, was successful in arresting the 
self-mutilating behavior of a child with 
Gilles de la Tourette syndrome. On three 
occasions when they substituted a place- 
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bo, aggressive behavior, including biting 
and facial punching, returned. Addition- 
ally, they were able to reduce the dosage 
of the major and minor tranquilizers 
required by their patient, allowing him to 
become more alert and eliminating the 
undesirable sedative effects of the neuro- 
leptic drugs. 

Similarly, self-mutilation in Lesch- 
Nyhan syndrome has been biochemically 
treated with L-5-hydroxytryptophan by 
Mizuno and Yagari.” They reported that 
periodic administration of this drug pre- 
vented the self-mutilation completely in 
four cases. Enzyme studies suggested 
that individuals with Lesch-Nyhan syn- 
drome and those with Gilles de la Tou- 
rette syndrome do not have the same 
biochemical de: ct.!' Thus, the action of 
L-5-hydroxytryptophan may be nonspe- 
cific. Although neither of our patients 
underwent biochemical assays of red 
blood cell purine metabolism, perhaps 
such assays should be done in patients 
with histories of self-inflicted mutilation 
of the eyes to determine whether this 
precursor of serotonin might be effective 
preventive therapy. 
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OPHTHALMIC MINIATURE 


Puta relicta nobis medicamenta, quibus sanarentur oculi. Non 
opus est mihi alia quaerere: haec tantum morbis et temporibus 


aptanda sunt. Hoc asperitas ocularum conlevatur. Hoc palpebrar- 
um crossitudo tenuatur. Hoc vis subita et humor overtitur. Hoc 
acuitur visus. Teras ista oportet, et eligas tempus, adhibens singulis 


modum. 


Translation: Let us consider the remedies handed down. to us for 
healing the eyes. There is no need to look for others. All one has to 


“one sharpens the vision. 





do is to. apply them to fit the disease and the time. 


‘This one takes away soreness from the eyes. 
-That one attenuates thickened lids. 
: That one removes sudden irritation and tearing, and that other 


Use each one at the right time and in the right wa 
Lucius Annaeus Seneca: Epistles (Epistles LXIV) 





Translated by Emile D. Svarc, M.D., F.R.C.S. (C) 








JULIUS HIRSCHBERG, THE NEGLECTED HISTORIAN OF 
| OPHTHALMOLOGY 


CHARLES SNYDER 


Boston. Massachusetts 


The history of ophthalmology up to 
the start of World War I is well docu- 
mented, perhaps better documented 
than the history of any other medical 
speciality. We owe this fortunate state of 
affairs primarily to the efforts of one 
man—Julius Hirschberg, M.D. (Figure). 
An extraordinary person, certainly a gen- 
ius, he devoted years to the task of 
recording the past of the medical speciali- 
ty he loved and practiced. Circumstances 
prevented him from receiving during his 
life all the recognition and gratitude he 
deserved. Since his death in 1925, his 
life, accomplishments, and great gifts to 
ophthalmology have been treated at 
length only twice in the medical litera- 
ture—once in English and once in Ger- 
man.'” A strange fate indeed for one of 
the world’s major medical historians. 


EARLY YEARS 


Julius Hirschberg was born Sept. 18, 
1843, in Potsdam, Germany.’ His father, 
a modest merchant, was ambitious for his 
children. His father recognized young 
Julius’ superior intellect and made plans 
to give the boy the best education the 
family purse would allow. At the age of 9 
years, he entered the Royal Victoria 
Gymnasium in Potsdam. A willing and 
excellent pupil, he usually led his class. 
The curriculum of the school emphasized 
the classical languages, Greek and Latin. 


From the Lucien Howe Library of Ophthalmology, 
Harvard Medical School, and the Massachusetts Eye 
and Ear Infirmary, Boston, Massachusetts. 

Reprint requests to Charles Snyder, Librarian, 
Lucien Howe Library of Ophthalmology, Harvard 
Medical School, Massachusetts Eye and Ear 
Infirmary, 243 Charles St., Boston, MA 02114. 
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These Hirschberg quickly mastered and 
he went on to read and enjoy the writings 
of the ancients. One biographer suggest- 
ed that Hirschberg’s lifelong love of the 
Graeco-Roman world began during his 
years at the gymnasium.! His father saw 
to his education in modern languages. At 
an early age the boy was reading English, 
French, and Italian. Later in life he 
would add Arabic and modern Greek to 
his list. As a man he was fluent in five 
modern languages and knowledgeable in 





Figure (Snyder). Julius Hirschberg at the age of 70 
years. (From “Julius Hirschberg’s ausgewählte Ab- 
handlungen (1868-1912) zu seinem 70. Gehurtstage 
ihm überreicht im Namen seiner Schüler von Oskar 
Fehr und Wihelm Miinsam.” Leipzig, Veit and Co. 
1913.) 
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half a dozen others. With such a capacity 
for learning, it is not surprising that he 
graduated first in his class. 

He went to Berlin to study medicine. 
His family by this time had little money 
and he had to support himself by tutoring 
fellow students and acting as stenogra- 
pher to a medical society. During “hig 
student days many of the titans of 19th 
century German medicine were in Ber- 
lin—Helmholtz, Brücke, and DuBois- 
Reymond in physiology, Virchow, 
Traube, and Frerichs in pathology, and 
Langenbeck and Jiinkgen in surgery. 
When the time came for Hirschberg to 
have a practice of his own, he, a hero- 
worshipper, placed photographs of all of 
them on his office walls. It was probably 
= under Virchow’s direction that he wrote 

his doctoral thesis, “Symbolae ad thera- 
piam partus cum placenta praevia compli- 
cata.” He graduated and took his degree 
on March 21, 1866. A vear later he passed 
his qualifying examination. He was ready 
to meet the man who would shape his life 
and career—Friedrich Wilhelm Ernst Al- 
brecht von Graefe (1828-1870). 

As Hirschberg told it, their meeting 
makes a fascinating story.’ During the 
1866 war between Prussia and Austria, an 
epidemic of cholera broke out in northern 
Germany. Von Graefe was made chief of 
one of the cholera hospitals in Berlin. His 
hospital was understaffed so he turned to 
Virchow, who had charge of another 
hospital, for an assistant. Hirschberg as a 
student had worked in Virchows patho- 
logic laboratory and was at this time 
working under him in his cholera hospi- 
tal. Virchow transferred Hirschberg to 
von Graefe’s service. Hirschberg and von 
Graefe had not been together long when 
Hirschberg, by following von Graefe’s 
orders to the letter, quarrelled with a 
police surgeon. In Prussia, recently grad- 
uated young doctors did not quarrel with 
police surgeons. Hirschberg was dis- 
missed. Von Graefe explained the actions 
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of his young assistant to higher authori- 
ties and then resigned. Perhaps to make 
amends, von Graefe then offered Hirsch- 
berg an assistantship in his ocular clinic. 
Hirschberg was 23 years old when he 
accepted the appointment. 

Von Graefe had the rare qualities of 
earning the devotion of his young associ- 
ates and of drawing out the best that was 
in them. Like others before him, Hirsch- 
berg was happy and enthusiastic about 
working under von Graefe; he was will- 
ing, even eager, to do more than his 
assigned duties. Von Graefe’s genius, his 
extraordinary acumen, his love of work, 
charitable nature, and complete personal 
and intellectual honesty all made their 
mark on Hirschberg’s impressionable na- 
ture. As a young man and as a neophyte 
clinician he could not help but be en- 
riched by the experience. In later years 
Hirschberg repaid the debt by writing 
and speaking of his beloved master and 
his work. Indeed, the last piece of writing 
to come from Hirschberg’s pen was an 
edited volume of lectures that von Graefe 
had delivered in 1859-1860." 


THE “POLICLINIC 

Hirschberg stayed with von Graefe for 
two years, and then left to start his own 
private practice and policlinic. Whenev- 
er he could, he used von Graefe's clinic 
and von Graefe’s lifestyle as patterns. In 
time, he chose a building at 36 Karl- 
strasse.! On the first floor he conducted 
his large policlinic and held his lectures. 
The second floor was occupied by his 
consulting room, his attractive apart- 
ment, study, and library. The remainder 
of the building was a hospital with wards 
and private rooms for 40 patients and a 
well-equipped operating room. He was 
especially proud of the operating room, 
declaring it to be the first aseptic operat- 
ing room in the world. With his own 
hands he sterilized the instruments and 
prepared for the operations. 
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This building was his world.’ Within its 
walls he did all of his work and lived his 
life. His unvarying schedule called for 
him to rise early and meet his assistants at 
8 A.M. in the operating room because op- 
erations were the first order of the day. 
Next came rounds and dressings. The 
time that remained of the morning he 
spent in his study. He met with his 
students at 1 P.M., began his policlinic 
service at 2 P.M., and began to see his 
private patients at 4 P.M. Rounds were 
made again later in the evening. He 
spent a few of his evenings in social 
activities, but gave most of them to study 
and writing. 

Success in his private practice was soon 
his. Patients came to him from Berlin, 
from other sections of Germany, and 
from foreign countries. His practice grew 
steadily until it was so large that he 
needed the services of two full-time 
assistants and a number of volunteer 
assistants. The Hirschberg Clinic became 
one of the best known in Europe and he 
became one of the Continent’s most 
famous ophthalmologists. None of this 
would have been if he had not had a 
strong, even domineering, personality, a 
deep sense of duty, great skill, a willing- 
ness to work hard, and the ability to use 
his time frugally. 

His clinical work was always marked by 
great care and accuracy.'* Those who 
assisted him had to be equally careful and 
accurate. He reviewed all important 
cases in the clinic. If anything was omit- 
ted or overlooked, he was sure to find it. 
Visual fields were taken with great fre- 
quency and care; every case of diplopia 
was accurately measured; drawings were 
made routinely of external and fundus 
diseases. In his clinic every patient re- 
ceived a urinalysis. Accurate and thor- 
ough work was the hallmark of his institu- 
tion. When he failed with a case, he 
experienced a deep emotional upset that 
would last for days. Industrious, careful, 
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and observant, he gathered records, clin- 
ical histories, drawings, and pathologic 
preparations, and then used the material 
in his many publications. His students 
were trained to do the same. 

Hirschberg conducted his policlinic 
and private practice from 1869 to 1907. 
During that time he examined and treat- 
ed a total of 256,647 patients. Between 
1886 and 1907, the major operations 
totaled 7,915. These are indeed impres- 
sive figures. 

Although ophthalmology was Hirsch- 
bergs great love, he made the entire 
field of medicine his province.! In his 
writings he laid great stress on the rela- 
tionship of diseases of the eye to diseases 
of other parts of the body and systemic 
diseases. Two such diseases that received 
his attention were congenital syphilis and 
diabetes. He reported his findings in 
1,000 cases of congenital syphilis. He 
wrote that a specific type of retinitis 
could be the first sign of the disease, that 
the blood vessels that formed on the 
cornea never disappeared and could often 
be seen years later, and that small vitre- 
ous opacities and the resulting flicker 
might be the patient's first sign. As for 
treatment, he found that an iridectomy 
relieved the iritis. He could offer his 
patients nothing except mercury oint- 
ment and potassium iodide. Arsphena- 
mine, Dr. Ehrlich’s “magic bullet,” was 
in the future. He knew all the ocular 
manifestations of diabetes, but, once 
again, he could offer his patients no 
relief. Insulin was in the future. 

Perhaps his greatest contribution to 
clinical ophthalmology was his work on 
the electromagnet and metallic foreign 
bodies.° The modern technique of mag- 
net extraction is based mainly on his 
work. He improved on the giant magnet 
and constructed the first practical hand 
magnet. In his writings he stressed the 
value of careful preparation before each 
extraction and advised when to use the 
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large magnet and when to use the small 
magnet. He wrote from experience, for 
in 28 years he had performed 347 extrac- 
tions. More than 56% of his patients 
retained good visual acuity. He is credit- 
ed with being the first to give a clear and 
complete description of siderosis and its 
development and the first to emphasize 
the absolute necessity of promptly re- 
moving every metallic foreign body from 
the interior of the eye.’ 

In the years when trachoma was still 
the curse of much of Europe, Hirschberg 
headed two commissions to investigate 
the problem in the eastern and western 

provinces of his native Prussia. His for- 
eign travels had made him an authority 
on the distribution of the disease in other 

parts of the world. He concluded that 
trachoma was linked to poverty and mal- 
nutrition and that race played no role. 
His prophylactic recommendations made 
good sense and his operative recommen- 
dations were the best the times allowed. 

THE TEACHER 

Hirschberg was a first-class educator. 
During the last third of the 19th century, 
Berlin came to rival, if not to surpass, 
Vienna as the mecca of foreign medical 
students. He was one of the attractions 
that drew them to the northern city.’ 
Once there, many of them came to prefer 
his instruction to that offered in the 
Berlin University Ophthalmic Clinic. His 
clinic was found to be most interesting 
and was always crowded with Americans, 
as well as doctors from other countries, 
who listened to his lectures and studied 
his painstaking clinical methods. Short of 
stature, rotund of form, blond of hair and 
beard, he dominated his classes by virtue 
of his qualities as a teacher and the 
clarity, purity, even the elegance of his 
language. In more than 35 years of teach- 
ing, he taught dozens of Americans in his 
regular and special courses. He found 
that they were, on the average, older 
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than his German students. They were 
equal to the Germans in ability and 
diligence, but were less well prepared. 
Language difficulties played no decisive 
role. They learned German rather quick- 
ly and were able to examine patients in a 
short time. One American, Harry Frie- 
denwald, served as clinical assistant to 
Hirschberg for three years. 

Friedenwald tells us that Hirschberg 
was totally opposed to women in medi- 
cine. When they started to come to 
Berlin for advanced training, he termed 
them “intruders” and “adventuresses.” 
He vowed that none would be allowed to 
enroll in his courses. He did not antici- 
pate, however, the persistence of one, 
the tall blonde Dr. Hubbard from Bos- 
ton, and her effect on the soft heart of 
Harry Friedenwald. Hubbard took a pri- 
vate course in ophthalmology with a 
Privat-Docent, one of Hirschberg s assis- 
tants. With this to her credit, she asked 
Friedenwald to obtain permission for her 
to observe in Hirschberg’s policlinic. 
Hirschberg was surprised to learn that 
the young woman had been trained by 
one of his assistants. This placed him in 
the awkward position of being unable to 
say no. He told Friedenwald, “She may 
come and sit quietly and listen to what I 
say, and she may take a case now and 
then and examine it with the ophthalmo- 
scope, but only women and children, for 
our men are not satisfied if we allow 
women to examine them. This conces- 
sion was all Friedenwald and Hubbard 
wanted. We do not know if Hirschberg 
ever admitted another woman to his 
courses. 

Despite his talents, qualifications, and 
popularity in certain circles, Hirschberg 
never attained the rank of Professor in 
Berlin. His first academic appointment, 
that of Privat-Docent in Ophthalmology, 
came to him on March 24, 1870. He was 
too young to succeed von Graefe as 
Professor when that master died in the 
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summer of 1870. The professorship went 
to Schweigger who held it for 30 years, 
until 1900. During those years Hirsch- 
berg advanced to the position of Extraor- 
dinary Professor and then to Medical 
Counsellor (Medizinalrat). On the resig- 
nation of Schweigger, the professorship 
that perhaps should have gone to Hirsch- 
berg went to Julius Michel. Ordinary 
Honorary Professor became Hirschberg’s 
academic rank in 1900. 


HIS PERSONALITY 


Hirschberg often spoke of himself as “a 
child of von Graefe.” His students and 
assistants he called “the grandchildren of 
von Graefe.” Two of his assistants, Harry 
Friedenwald and Oscar Fehr, have left 
records of what it was like to be an 
underling of Hirschberg.'*’ First, the 
pay was small, so small that Friedenwald 
was ashamed to tell his father the exact 
sum-—60 marks a month. Small in money 
matters, Hirschberg could also be small 
in giving credit for original work done by 
an assistant. He required them to be on 
duty at all times and, if necessary, to 
come down from their attic bedroom in 
the middle of the night to tend a restless 
patient. They met him the first thing in 
the morning, assisted at his operations, 
accompanied him on his rounds, made 
the preliminary examinations of his pri- 
vate patients, and, of course, cared for 
patients in the policlinic. During his 
absences, they managed the affairs of the 
clinic and performed operations. Their 
time away from hospital duties had to be 
spent in research, reading medical books 
and journals, and doing minor writing 
and editorial chores for Hirschberg’s 
journal, “Centralblatt fiir praktische Au- 
genheilkunde,” and they had to partici- 
pate in the teaching programs as assis- 
tants. They worked seven days a week, 
holidays were few, and vacations were 
granted grudgingly and could be termi- 
nated without notice. 
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Like assistants since time began, they 
gossiped about their Chief whenever they 
had the chance. Friedenwald tells of one 
session where one of the topics was the 
rudeness, almost brutality, of Hirsch- 
berg.“ The young men present thought it 
necessary to give patients hope and cheer 
even when they knew that the patients 
would eventually become blind. One day 
a patient, a young man 18 or 20 years old 
who had vitreous opacities, came into 
Hirschberg’s policlinic. Hirschberg ex- 
amined him and then asked if he be- 
longed to a company insurance group. 
The boys answer was no. “Well, then,” 
said Hirschberg, “you had better get into 
one so you can go to their clinic—you are 
going blind.” These cruel words were 
said with unsympathetic coolness. The 
boy said nothing, but when the assistant 
tried to examine him, the examination 
could not be done because of tears in the 
boys eyes. Friedenwald hoped and 
prayed that he would never cause such 
pain to any person—that was not his 
object in becoming a physician. The tale 
ends with these words— ‘Hirschberg is a 
brute.” 

As the story demonstrates, Hirschberg 
could be harsh in his attitude toward 
clinic patients. In this he was not alone. 
There are many accounts of patients 
receiving what bordered on inhuman 
treatment at the hands of the chief physi- 
cians of some of the German clinics in the 
19th century.’ 

Others have written that Hirschberg 
was a man of charm and of warmth and 
that his face could be full of love when he 
saw students or private patients. Both 
Fehr and Friedenwald submitted to his 
demands, came to fear him, to respect 
him, and then to love him dearly 
throughout his life. When he died, both 
men wrote warm eulogies. 5” 

When he wished, Hirschberg could be 
quite charming and almost sociable. He 
went to the theatre, concerts, or the 
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opera, especially if a work of Wagner's 
was being presented. His extraordinary 
mind allowed him to memorize pages of 
German literature, particularly Goethe. 
Without being asked he recited long 
passages to some unsuspecting soul and 
did not know when to stop. Although he 
enjoyed playing the host, his guests did 
not always enjoy being guests. One writ- 
er’ stated: 


He much preferred talking to listening, and 
expressed his views in a dogmatic way, tolerating 
no contradiction. He did not converse, he made 
speeches. If he noticed that somebody was 
inattentive, he stopped and addressed the per- 
son: “You, listen to what I am saying. He was 
something of a bore. 


John E. Weeks described one evening 


at the Hirschberg home.” The time was 


1890 and the occasion was the Interna- 
tional Medical Congress. Hirschberg 
gave a dinner at his home for ophthalmol- 
ogists from 17 different countries. There 
were 21 guests. The only woman present 
was the beautiful and gracious Madame 
Hirschberg. After an excellent dinner, all 
the guests were called upon to give short 
addresses. The host had welcomed the 
guests and had invited them to speak in 
five different languages. One guest, an 
Englishman representing Turkey, sur- 
passed Hirschberg by speaking six lan- 
© guages. It seems that Turkish was not one 
- of the languages mastered by Hirschberg. 
It was his habit to break his year of 
intense labor by spending long vacations 
in foreign travel. There were few coun- 
tries in Europe that he did not visit at one 
time or another. Extensive study preced- 
ed each of his trips. While traveling he 
took copious notes. When he returned to 
Berlin, he wrote of his experiences in 
articles and books. Among these were 
“Parisian Eye Clinics” (1870), “English 
Eye Clinics” (1877), “Tunis” (1885), 
“Egypt, Historical Studies” (1890), “Jour- 
neys to America’ (1888 and 1905), “Visits 
to Greece” (1910), and “Around the 
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World” (1894). His publications dealt 
with ophthalmology and medicine in the 
various countries; unexpectedly, they 
also dealt with the geography, economy, 
social life, and politics of these countries. 
In his writings on America, for example, 
he gave his impressions of American 
railroads, the amazing growth of Chicago, 
and the influence of German emigrants. 
Chicago fascinated him, especially its 
meat packing plants. He commented on 
the working class and their indepen- 
dence, the lack of servants, and the hopes 
of blacks.’ Hirschberg was a good observ- 
er and his books are interesting reading. 
Why did he travel? In order to attend a 
congress or medical society meeting, or 
perhaps to give an invited lecture; more 
often than not, he wanted to examine a 
rare historical document or book in its 
home library. 

Friedenwald relates another interest- 
ing aspect of Hirschberg’s personality.’ 
Although he was Jewish, he seldom con- 
cerned himself with Jewish life other than 
to contribute annually to the Jewish Char- 
ities of Berlin—until the early weeks of 
1914. The Twelfth International Ophthal- 
mological Congress was scheduled to be 
held in St. Petersberg in August 1914. 
The Russian authorities sent out a circular 
stating that the passports of Jewish doc- 
tors planning to attend the Congress 
would be specially stamped and that their 
stay in Russia would be limited to one 
week. No such regulations would exist for 
non-Jewish doctors. When Hirschberg 
learned of this he acted quickly. He 
wrote strong letters to his many col- 
leagues around the world urging them to 
resign as he was doing unless the restric- 
tions were lifted. Friedenwald joined him 
in the fray. Before long the Organization 
Committee in St. Petersburg received 
protests and resignations from societies 
and ophthalmologists in Maryland, New 
York, Brussels, and Naples. The Interna- 
tional Committee of the Congress backed 
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Hirschberg. The Russian government 
was forced to lift the restrictions. Another 
circular was sent from Russia, one stating 
that “the Central Bureau announces that 
the Ministry of the Interior has author- 
ized free entrance and an unlimited stay 
in Russia to Members of the Congress 
without exception.” One letter of con- 
gratulation that arrived after the incident 
read, “Gutta cavat lapidem” (“The drop 
hollows out the stone’). 

For one of the final issues of the 1914 
volume of his “Centralblatt,” Hirschberg 
wrote a history of the International Con- 
gresses of Ophthalmology. When he 
came to record the Twelfth Congress he 
wrote, “The Congress in St. Petersberg 
planned for August 1914 did not take 
place. The story is over.” (“Die Ge- 
schichte ist aus”). 


HIS WRITINGS 


In his day no author was cited more 
frequently than Hirschberg. The vast 
amount of his writings makes this state- 
ment believable. During his first vear in 
private practice, 1869, he published his 
first textbook, “Glioma of the Retina.” 
(With two exceptions all of Hirschberg’s 
books are available only in German. I 
have translated the titles freely.) Five 
years later he brought out his “Mathe- 
matical Basis of Medical Statistics.” This 
was followed by the three volumes of 
“Clinical Contributions.” His knowledge 
of Latin, Greek, and Arabic enabled him 
to compile a “Lexicon of Ophthalmology” 
in 1887. Later came his two-volume 
work, “Introduction to Ophthalmology. ” 
On his 70th birthday, in 1913, his shorter 
writings, more than 100 articles, were 
republished in an 864-page Festschrift. 
He also wrote four books on Arabic 
ophthalmology, other historical books, 
and the 11 volumes of his “History of 
Ophthalmology.” This includes only his 
writings on medicine and medical histo- 
ry, and not his work in other areas. He 
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must have been the most prolific writer 
about ophthalmology of his generation. 

As an author and historian Julius 
Hirschberg’s great gift to ophthalmology 
was his “History of Ophthalmology” 
(Geschichte der Augenheilkunde”). This 
masterpiece, published between 1899 
and 1918, forms 11 volumes of the second 
edition of the “Graefe-Saemisch Hand- 
buch der gesamten Augenheilkunde.” 
(For some reason, most sources list only 
nine volumes. Of all the publications 
consulted for this study, only Duke- 
Elder’s textbook’ credits Hirschberg with 
11 volumes.) Ranging in price from $3.30 
to $4.50, the early volumes soon sold out. 
Circumstances prevented the later vol- 
umes from being so successful. Critics 
and medical historians called the work 
“authoritative and exhaustive,” “the most 
complete and scholarly history of the 
science that has ever been written,” and 
“a wonderful monument to German thor- 
oughness.” One said, “His monumental 
work today remains the authoritative 
history of ophthalmology. It thorough- 
ness and critical judgment mark it as one 
of the greatest histories of scientific sub- 
jects.” I may add that it is an unfailing 
lode that has been mined by three gen- 
erations of medical historians. 

In 1907 he gave up his policlinic and 
practice and devoted all his time to 
writing his great history. When he was 
finished in 1918, at the age of 75, he had 
written 11 volumes, a total of 4,720 
printed pages. Only an individual with 
Hirschberg’s rare combination of talent 
and industry could have accomplished 
the task. He was a master of languages, 
ancient and modern, a student of Egyp- 
tian hieroglyphics, and a translator of 
Arabic and Greek texts. As a physician 
and as an ophthalmologist, he was of the 
present, he could look to the past, read 
its literature, and judge the worthy and 
the unworthy. He had lived and worked 
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during a period of great change and 
productivity in the specialty. He knew all 
the giants. Over the years he had come to 
possess one of the largest private libraries 
of ophthalmic literature in the world. A 
figure of international note and a world 
traveler, he could ask others for informa- 
tion and it would be given to him. And, as 
Duke-Elder put it, “his greatest joy was 
perhaps his profound knowledge of and 
sympathy with classical and Arabic schol- 
arship.”® He loved his work, loved using 
his mind. And, most important, he had 
the ability to write in a delightfully 
attractive style. One critic went so far as 
to term him “a genial writer.” 

The first volume of his history was 


concerned with ancient ophthalmology, 
-that of the Hindus, Babylonians, Egyp- 


tians, Greeks, and Romans. The contri- 
butions of the Arabs, Europe in the 
Middle Ages, and the beginnings of the 
modern era were dealt with in the second 
volume. In the third volume he contin- 
ued the story of the modern era up to 
1800. These three volumes are genuine 
works of scholarship. Information, much 
of it new to Western readers, was pre- 
sented in a lively vet orderly fashion. The 
next four volumes told of the develop- 
ment of ophthalmology in Germany, 
France, England, and Italy from 1800 to 
1850. There was one volume for each 
country. These were followed by a vol- 
ume devoted to the history of ophthal- 
mology in the United States in the 19th 
century, and another volume on the 
history of the smaller countries of Europe 
and Russia from 1800 to 1875. The largest 
volume of the series came next, the one 
Hirschberg entitled “Reform in Ophthal- 
mology.” The great changes, the refor- 
mation, came to the specialty with the 
introduction of the ophthalmoscope by 
Helmholtz, with Donders work on re- 
fraction, and with von Graefes pioneer- 
ing clinical work. Hirschberg included 
lengthy biographies of the three men 
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along with analyses of their contributions. 
The rest of the volume was primarily a 
history of ophthalmology in Germany and 
the German-speaking nations up to the 
beginning of World War I. The last 
volume contained additions, corrections, 
and a general index. 

The enormous scope of Hirschberg's 
enterprise almost guaranteed that the 
volumes would not be equal in quality 
and scholarship. Nowhere is this better 
demonstrated than in “American Oph- 
thalmology in the 19th Century.” As a 
work from the pen of a lesser historian it 
might be acceptable, but it was a poor 
performance from one such as Hirsch- 
berg. Hirschberg knew America. He had 
traveled extensively there on three occa- 
sions, visited schools and hospitals, 
talked with ordinary people, and mingled 
with professionals. For many years he had 
reviewed and abstracted ophthalmic 
studies from the United States for his 
“Centralblatt.” Thus, when it came time 
to write the history of American ophthal- 
mology he had personal knowledge to 
draw on. He was willingly supplied with 
information by a host of acquaintances he 
had made. The writings of Hubbell, 
Friedenwald, and others were his to use. 
Out of all this something better should 
have come. 

Hirschberg confessed that he met with 
two difficulties in composing his Ameri- 
can history. The first arose from the 
complicated structure and diversity of 
the colleges and medical schools. The 
second arose because ophthalmology in 
the United States had developed slowly 
until the 1870s. He wrote that a complete 
survey would have come very near to his 
own time, and would have dealt with still 
unsolved problems and living physicians 
about whom he felt he had to withhold 
judgment. It is only fair to agree with him 
in this. But this could not have been the 
cause of the errors he allowed to mar his 
work. These include the following: Wil- 
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liam Charles Wells appears as William 
Charles Bell, James A. Bolten as James A. 
Bolters, Ezra Dyer as Esra Dyer, Henry 
Drury Noyes as Henry Dewey Noyes, 
and Alvin Allace Hubbell, one of his 
principle sources of information, as Alvin 
Allace Hubbel. 

Remembering the great value of his 
other volumes, perhaps it is wrong to be 
too critical of this volume, to be too 
concerned with small errors of fact and 
spelling. Perhaps it is wiser to agree with 
the writer who reviewed the book for 
American readers when it was issued.” 
He felt that all American oculists should 
be grateful to Hirschberg for having 
spent time on such an immense labor. He 
said the book would be read all over the 
world and would greatly help to correet 
the erroneous conceptions, or in some 
instances the complete lack of knowl- 
edge, about America, still largely preva- 
lent abroad. Hirschberg clearly left the 
writing of a definitive history of American 
ophthalmology to others. 

One general criticism concerns the 
index. The history is in 11 volumes with a 
total of 4,720 pages divided into 1,312 
sections. Each volume was paginated 
separately and the sections were num- 
bered consecutively. When Hirschberg 
provided a general index for the whole 
work, he chose to index the names and 
subjects by sections rather than by vol- 
ume and page. This can lead to a great 
deal of frustration. The reader must go 
through the volumes, locate the right 
section, and then go through the section, 
some of which are several pages long, to 
locate the desired name or fact. 

Hirschberg’s history has often been 
praised. His former assistant, Harry Frie- 
denwald, summed up all the praise in 
these words’: 


It is the most comprehensive medical histori- 
cal work that has ever been published, not of 
ophthalmology alone, but in the whole field of 
medical history. It is not an exaggeration to claim 
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that Hirschberg has produced a complete history 
of ophthalmology; in doing this he has shown to 
the medical world the wealth of the heritage of 
ophthalmology. 


Hirschberg’s writing on medical histo- 
ry was not confined to his “Geschichte 
der Augenheilkunde.” This amazing man 
also wrote, translated, and edited studies 
on ophthalmology in ancient Egypt, on 
Ibn Sina, Aetius of Amida, Hippocrates, 
Aristophanes, Shakespeare, von Graefe, 
and two books on early Arabic ophthal- 
mologists. In addition to these textbooks, 
he wrote several journal articles and 
notes on the history of ophthalmic medi- 
cine and surgery. His accomplishments 
can only be viewed with awe. 

He had no children. Perhaps he felt 
that, “These books shall be my posterity, 
they shall perpetuate my name.” They 
do, 

Hirschberg was an editor of note as 
well as an author. His “Centralblatt fir 
praktische Augenheilkunde” (Leipzig, 43 
volumes between 1877 and 1919) was his 
second great gift to world ophthalmology. 
In publishing his own journal he followed 
the pattern of the elite of 19th century 
German medicine. His two idols, Vir- 
chow and von Graefe, had had their 
journals, and he felt it was his turn. It was 
a risky business. Considering the number 
of men practicing ophthalmology at the 
time, the German language probably had 
enough journals devoted to the specialty. 
Hirschberg overcame this problem by 
including the most attractive features of 
his rivals in his journal. 

Each year he brought out 12 issues, 
totaling 400 or 500 pages, in a volume. A 
typical issue contained original articles. 
proceedings of society meetings, clinical 
case presentations, book reviews, a sur- 
vey of reports in other journals, obituar- 
ies, correspondence, and bibliographies. 
Something for everyone. Many of the 
original articles were by Hirschberg or 
his assistants, although he did not hesi- 
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tate to publish worthwhile offerings from 
as far away as Java. Societies, national, 
regional, and international, could have an 
abstract of their proceedings in his jour- 
nal. He made certain that the proceed- 
ings of the Berlin Ophthalmological Soci- 
ety, a society he had founded, appeared 
regularly. He also made certain that the 
proceedings of the Colorado Ophthalmo- 
logical Society, a society founded by his 
friend Edward Jackson, appeared regu- 
larly. The clinical cases came from his 
own clinic, or from the clinic of someone 
he knew and respected. His book reviews 
were brief, factual, and fair. The books 
themselves, usually sent by authors or 
publishers, went into his large personal 
library. When he surveyed a journal, he 
took an entire issue and abstracted every 
original article. He surveyed two, three, 
sometimes four journals in one issue. His 
gift of languages allowed him to review 
the publications of all the major Euro- 
pean countries. Hirschberg must have 
loved obituaries because he wrote so 
many. Correspondence was selected 
from letters that crossed his desk. The 
bibliographies, some of them several 
pages long, were of subjects he felt 
would be of interest to his readers. 

The “Centralblatt” was an excellent 
production and very much Hirschberg’s 
personal journal. He wrote much of it 
himself and edited all of it. It was the 
instrument that made him world-famous. 
One writer commented that the “Cen- 
tralblatt” was the best guide to the per- 
sonality of Hirschberg, for its 43 volumes 
demonstrated the universality and versa- 
tility of his mind and the clarity of his 
judgment.! The volumes also disclosed a 
less attractive side of the man’s nature— 
his penchant for self-promotion. 

In 1910 Hirschberg published a small 
monograph on the treatment of myopia. 
G. Lindsay Johnson, a British ophthal- 
mologist, bought a copy and, during a 
long voyage from Cape Town to London, 
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translated it into English. He wrote a 
letter to Hirschberg telling him of the 
translation and of the high regard he had 
for Hirschberg’s work. Hirschberg pub- 
lished the letter in its entirety in the 
correspondence section of his “Central- 
blatt.” A few months later, in the same 
section, his readers were informed that 
the Johnson translation of his book had 
been published. In several subsequent 
issues his readers were treated to brief 
laudatory notices of the book taken from 
reviews and letters. All of these letters 
and notices were in English, not in 
German, which was the language of the 
journal. It was among the readers whose 
native tongue was English that he hoped 
to promote and sell his book. He used 
this same ploy throughout the 1915 vol- 
ume of his “Centralblatt” when his book 
on the history of ophthalmology in Amer- 
ica was issued. 

Hirschberg had one other tour of duty 
as an editor. From 1879 to 1881 he served 
as co-editor of Herman Knapp’s Archives 
of Ophthalmology (New York) and Archiv 
fiir Augenheilkunde (Wiesbaden). 

Shyness was never a part of Hirsch- 
berg’s nature.! He was always certain of 
his importance in the scheme of things, 
always aware of his dignity, and he ex- 
pected others to be equally aware. He 
was very much the archetypal “Herr 
Professor.” His many titles and honors 
gave him inordinate pride. Everyone, 
regardless of their station, was required 
to address him as “Geheimer Medizinal- 
rat” (“Privy Medical Counsellor’), He 
fitted himself to the mold of many of his 
peers in the ranks of German medicine of 
the time. Like them, he demanded work, 
enormous quantities of it, of himself; like 
them he demanded recognition and 
honor for what he had done. 

On one occasion when he wrote of 
himself, Hirschberg managed to keep his 
ego under control. The last full volume of 
his history is concerned with what he 


674 


termed the reformation in ophthalmolo- 
gy, the period after the introduction of 
the ophthalmoscope. He often devoted 
pages to lesser figures of the period; for 
himself he published his portrait, a brief 
autobiography—less than half a page— 
and a list of his publications. The entire 
piece is little more than an outline. 


THE WAR YEARS 


The summer of 1914 found Hirschberg 
at his peak as a figure in international 
ophthalmology. His journal and his clini- 
cal and historical writings had made his 
name known throughout the Western 
world. His travels had served to intro- 
duce him to ophthalmologists as far away 
as Japan. His students had publicized him 
wherever they went. His actions against 
the Russian bureaucracy concerning pass- 
ports for Jewish physicians had marked 
him as a courageous and liberal man. But 
after the outbreak of World War I, things 
were never the same for Julius Hirsch- 
berg. 

In the August-September 1914 issue of 
his “Centralblatt” he published the fol- 
lowing notice on the front page: 


For the Fatherland 
Since the July number of the “Centralblatt” 
was dispatched to subscribers at home and 
abroad, the fearful war has broken out, wickedly 
forced upon us by our enemies. 


The last phrase of this notice indicated 
that Hirschberg accepted without ques- 
tion the government position that Ger- 
many was the innocent victim of a syste- 
matic, long-planned international plot 
and that the nation had gone to war to 
survive. Some of those who had accepted 
Hirschberg as an international leader 
expected him to have a different attitude, 
a more liberal one, not the narrow na- 
tionalism that he did adopt. There is some 
evidence that Hirschberg suffered be- 
cause of his ultra-patriotism. For exam- 
ple, neither THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY nor the British Journal 
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of Ophthalmology reviewed his books 
published during the war or before his 
death in 1925. 

During the war years he kept busy. 
Although 71 years old, he returned to his 
clinic from time to time; much of the staff 
had gone to war, and he saw as many 
private patients as he could. He worked 
on the last five volumes of his “Ge- 
schichte der Augenheilkunde” and saw 
them published. He continued the “Cen- 
tralblatt.” He began his study on Shake- 
speare; he lectured. He received the 
Leibnitz Silver Medal of the Berlin Acad- 
emy of Science. Meanwhile he confident- 
ly awaited the final victory of his nation. 

When World War I ended, Hirsch- 
berg’s life and his country were both in 
ruins. He was too old to build anew. He 
could rejoice that his great history was 
finished and safely in print. He could take 
no comfort from his “Centralblatt,” for he 
was forced to abandon the journal at the 
end of 1919 because of competition and 
the lack of a successor as editor. But it 
was the tate of his library that must have 
broken his heart. 


THE LIBRARY 


The library was one of his proudest 
possessions. Over the years it had grown 
until it was one of the largest, most 
complete and famous ophthalmic librar- 
ies in the world. A catalogue of it pub- 
lished in 1901 consisted of 434 pages. It 
had always been his plan to leave it after 
his death to the Berlin Medical Society. 
His patriotism made this impossible. 
During the war he had invested much of 
what he owned in German war bonds. 
With his nation’s defeat, the bonds be- 
came worthless. To obtain funds to live 
modestly, he was forced to sell his li- 
brary. 

The sale of Hirschberg’s library and its 
later history is a story in itself. Dr. Jujiro 
Komoto, who had become the first Pro- 
fessor of Ophthalmology at Tokyo Univer- 
sity in 1890, had spent part of his student 
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days in Berlin and had come to know 
Hirschberg. He and Hirschberg became 
better acquainted after Hirschberg 's visit 
to Japan in 1892 and Komoto's later visit 
to Berlin. On Dec. 2, 1920, Hirschberg 
wrote to Komoto offering to sell his 
library for 40,000 yen. The collection 
consisted of 3,200 books and 12,500 re- 
prints and included: 


historical documents covering old Greek, Egyp- 
tian and Roman times, the Middle Ages up 
to the 19th century works. They are not only of 
European origin, but also from Eastern and 
Middle Easter Countries. There are original 
papers on discoveries in the 19th century, and 
books and reprints that cover all possible fields of 
ophthalmology. ” 


There were no public funds to make 
the purchase, so Dr. Komoto decided to 
buy the library himself, and also to meet 
the costs of shipping and insurance. The 
money was to be paid to Hirschberg in 
10,000-yen yearly installments. Unfortu- 
nately, Hirschberg died before the last 
payment reached him. In 1925, just after 
the Great Earthquake, the collection 
reached Japan, and Komoto immediately 
donated it to the Library of Tokyo Uni- 
versity. For a number of reasons the col- 
lection was not completely catalogued 
and classified until 1938. The collection 
was then named the Komoto Library and 
became a part of the Central Library of 
Tokyo University. 

Komoto wrote of Hirschberg’s collec- 
tion: 


His Library is the only one of its kind in the 
world and is the object of envy in many coun- 
tries. We have the Library in Japan and I hope 
that the Library will continue to be of benefit to 
ophthalmology in Japan after my death. 


The hope of Dr. Komoto has been 
realized. The respect in which the collec- 
tion is held is demonstrated by this 
quotation from the Japanese Journal of 
Ophthalmology.” 


It is indeed the world’s treasure not only of 
ophthalmology but also of human art. We are 
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very happy that this large, invaluable collection 
has survived two World Wars and the Great 
Earthquake, and will be the possession of man- 
kind forever. 


Scholars may consult the Komoto Li- 
brary, formerly the Hirschberg Library, 
by permission of the Library Department 
of Tokyo University. The name of Julius 
Hirschberg is an honored one in Japan. 


THE LAST YEARS 


In 1907 Hirschberg’s policlinic build- 
ing was torn down and a new one erected. 
Wilhelm Miihsam was put in charge. In 
his last years, Hirschberg made daily 
visits, walking through the corridors, and 
observing the activities. He had always 
dreamed that someday his clinic would 
be associated with the Berlin University 
as the “Julius Hirschberg Museum.” 
This, of course, never came to be. After 
Hitler took power, Mühsam was forbid- 
den to enter the premises.’ The ocular 
clinic ceased to exist and the building 
became a children’s ward. 

In spite of his disappointments and 
hardships, Hirschberg took old age well. 
Harry Friedenwald visited him in the 
summer of 1923 and found him less 
vigorous but just as interesting; his mind 
and unfailing memory were just as clear 
as in the days when it was Frieden- 
wald’s privilege to assist him in the 
clinic.” He did not seem 80 years old. A 
year earlier he had given a course of 
lectures on Hippocratic medicine. He 
was working on his last book, von Graefe's 
lectures. 

On Feb. 17, 1925, Julius Hirschberg, 
the most brilliant pupil of Albrecht von 
Graefe, died.’ His passing was noted in 
the German medical press. Two of his 
former assistants, Oscar Fehr and Wil- 
helm Miithsam, wrote eulogies for the 
German ophthalmic journals." In the 
English-language journals there was only 
one obituary, that of Harry Friedenwald 
in the Archives of Ophthalmology.” THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
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and the British Journal of Ophthalmology 
printed brief notices. The French- 
language journals followed suit. 

A great man had died, a great contribu- 
tor to ophthalmology was no more, and 
outside of his native land little attention 
was paid. Why? Hirschberg may have 
been the victim of the chauvinism of 
World War I and of the years that fol- 
lowed. Perhaps he had lived too long, 
with his great days too far in the past. 
Perhaps the area in which he did his 
greatest work, the history of ophthalmol- 
ogy, was interesting to only a few in the 
specialty. How many ophthalmologists 
were interested in Ali ibn Isa of Baghdad 
and the translator of his Memorandum 
Book? Whatever the reason, amends 
were made some years ago by Sir Stewart 
Duke-Elder when he wrote of Julius 
Hirschberg and his history in the “Text- 
book of Ophthalmology.”® Sir Stewart, 
ever the master of the felicitous phrase, 
closed his tribute with these words: “No 
other branch of medicine—no, indeed, so 
far as I am aware, of knowledge—has had 
a disciple so earnest, or has been pre- 
sented with a gift so great.” 
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A CORNEAL PIGMENTED LINE 
ASSOCIATED WITH SALZMANN’'S 
NODULAR DEGENERATION 


NORMAN W. REINACH, M.D., 
AND JULES BAuM, M.D. 


Boston, Massachusetts 


A 62-year-old woman with Salz- 
mann’s nodular degeneration had 
a pigmented line at the base of the 
corneal nodules in each eye. The 
lines ran horizontally along the 
superior one third of the cornea 
and faded at the corneoscleral 
limbus on both sides. The lines 
curved around the bases of the 
raised corneal lesions. 


From the Department of Ophthalmology, New 
England Medical Center Hospital, and Tufts Univer- 
sity School of Medicine, Boston, Massachusetts. This 
study was supported in part by a Fight for Sight 
Postdoctoral Research Fellowship (Dr. Reinach). 

Reprint requests to Jules Baum, M.D., Depart- 
ment of Ophthalmology, New England Medical 
Center Hospital, 171 Harrison Ave., Boston, MA 
02111. 


Pigmented lines of the superficial cor- 
nea are commonly seen at the junction of 
the upper two thirds and lower one third 
of the cornea,!” at the base of the cone in 
keratoconus,? at the apex of a pterygium,’ 
and anterior to a filtering bleb.? We 
studied a new corneal pigmented line 
located at the base of the nodules in a 
patient with Salzmann’s nodular degener- 
ation. 


CASE REPORT 


A 62-year-old woman was referred here for evalua- 
tion of deteriorating vision and raised nodular le- 
sions. She complained that she had had a gritty 
feeling in both eyes for the past ten years. 

Her best corrected visual acuity was R.E.: 6/7.5 
(20/25) and L.E.: 6/22 (20/70) with pinhole improve- 
ment to 6/12 (20/40) in the left eye. The eyelids, 
adnexae, pupils, and extraocular muscle function 
were normal in both eyes. We noted three raised, 
midperipheral, semiopaque superficial lesions in the 
right cornea at the 10, 12, and 2 o'clock positions. 
Slit-lamp examination disclosed a light-brown pig- 
mented line at the level of deep epithelium or 
Bowman’s membrane. The line was horizontal along 
the superior one third of the cornea and faded near 
the corneoscleral limbus on both sides. The line 
ae around the bases of the raised lesions (Figure, 
eft). 


We also noted two similar raised, semiopaque, 





Figure (Reinach and Baum). Left, Right eye. Pigmented line (arrows) running beneath three Salzmann’'s 
nodules. Overexposure used to highlight pigmented line. Right, Left eye. Pigmented line (arrows) running 
beneath two Salzmann’s nodules. Overexposure used to highlight pigmented line. 
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superficial lesions in the cornea of the left eye at the 
10:30 and 2 o'clock positions in the midperiphery. 
The epithelium surrounding these lesions and in the 
area between the nodules demonstrated a fine sur- 


neovascularization, The remainder of the ocular 
examination gave normal findings. 


DISCUSSION 


Salzmann’s nodular degeneration is a 
relatively uncommon, noninflammatory 
corneal degeneration characterized by 
raised blue-white nodular corneal lesions 
that are often arranged in a circular 
distribution around the pupil. To the best 
of our knowledge, an associated pigment- 
ed corneal line in Salzmann’s nodular 
degeneration has not been described 
previously.*" 

The pigmented line in our patient most 
closely resembled the Hudson-Stahli line 
in its coloration, horizontal course, and 
superficial location. Among the variations 
in the Hudson-Stahli line that we found 
in our case were branching, oblique 
orientation, and deviations around corne- 
al macular scars." However, its location 
in the superior one half of the cornea and 
its relationship to the raised nodular 
corneal lesion differentiated this line 
from the classic Hudson-Stahli line. 
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A GONIOSCOPY LENS FOR 
PULSED-LASER 
TRABECULOTOMY 


CLIVE BERNARD WHEELER, D.Sc., 
AND MARTIN SAUNDERS BASS 


London, England 


We designed an indirect gonios- 
copy lens capable of handling the 
high powers generated by short- 
duration pulsed lasers. The lens 
is composed of an equilateral 
quartz prism within which the 
entire laser beam is internally 
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reflected and connected to the 
cornea with saline solution. 
The reflected beam subsequently 
passes through the index-matched 
cornea to the trabecular region. 
Chromatic aberration is mini- 
mal because refraction is elimi- 
nated by arranging the laser beam 
so that it crosses the dielectric 
interfaces in a near-normal di- 
rection. The reflection losses 
amount to less than 5%, even with- 
out antireflection coatings. A 
prism of glass is sufficiently robust 
to handle the 100-kW pulses from 
a dye laser. 


In recent years the continuous-wave 


argon laser has been successfully applied 


-to the perforation of the trabeculum for 
the relief of open-angle glaucoma.'* The 
laser beam is conducted to the target site 
with a conventional indirect gonioscopy 
lens designed for observation of the ante- 
rior chamber. Theoretical analysis’® indi- 
cates that the short-timescale pulsed laser 
should be more effective for pertora- 
tion since the target damage it produces 
is far more localized than that of the 
continuous-wave laser. Krasnov®® ver- 
ified this experimentally with a Q- 
switched ruby laser. However, the high 
power of the pulsed laser beam burns the 
reflective coatings of the conventional 
lens, and the optical pathways, formed 
from transparent plastic, tend to cavitate. 
Moreover, in our opinion, there is no 
satisfactory antireflection coating that 
has a long life when exposed to high- 
power pulsed radiation and to the clinical 
sterilization process required for such 
a lens. The lens described here? is pri- 
marily intended for use with the pulsed- 
dye laser system developed in this lab- 
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oratory. This system, which incorpo- 
rates a modified slit-lamp, generates a 
100-kW pulse and is currently used to 
perform iridotomies in a single applica- 
tion." 


MATERIAL AND METHODS 


The necessary absence of plastic mate- 
rial and optical coatings implied that the 
reflection required within the indirect 
yonioscopy lens had to be at an optically 
dense-to-rare interface, such as that be- 
tween quartz and air. Because the lens 
was also likely to be used for diagnosis 
and color photography, it had to have 
minimal chromatic aberration. This con- 
sideration also influenced the precision of 
target location because our apparatus 
uses a colinear aiming beam. derived 
from a continuous-wave helium-neon 
laser, that is some 40 nm longer in wave- 
length than the operating beam of the 
dye laser. Refraction is minimal if all 
working light paths within the lens tra- 
verse the relevant dielectric interfaces in 
a near-normal direction. Finally, the 
design had to be such that the approach 
to the patient’s eye was in the normal 
direction because our apparatus, used for 
routine clinical laser iridotomy. was 
adapted to this situation. 

These three requirements were satis- 
fied by a simple arrangement of a single 
equilateral quartz prism connected to the 
eye by saline solution with the same 
refractive index as the cornea (Figure). 
The prism, which has 1.91-cm triangular 
sides and a height of 1.27 cm, is fitted 
into an acrylic plastic (Perspex) holder 
worked from a solid circular cylinder 
2.90 cm in diameter, A recess for the 
prism is milled into the side of the 
cylinder with a 1.27-cm slot drill to a 
radial depth of 2.06 cm and to an axial 
length of 1.65 cm from the end face. The 
prism fits snugly into the recess with its 





Figure (Wheeler and Bass). Schematic diagram of 
the gonioscopy lens. 


rectangular face flush with the end face of 
the cylinder and with its apex on the 
bottom of the slot 0.36 cm from the axis of 
the cylinder. This is the optimum posi- 
tion of the reflecting plane that Becker” 
recommended. Any excess acrylic plastic 
is removed by uniformly tapering the 
cylinder over an axial length of 2.06 cm 
into the frustum of a cone from a diame- 

ter of 2.90 cm at the end face to a 
diameter of 1.73 em at the corneal face. 
The corneal cavity is formed by turning 
out the acrylic plastic over a diameter of 
1.33 em to a depth of 0.31 cm, leaving a 
ledge of acrylic plastic 0.10 em thick on 
which the prism apex stands and a corne- 
al rim 0.20 cm thick. This rim is shaped to 
match the average corneoscleral limbus 
and highly polished so as not to scratch 
the cornea. The saline reservoir, which 
includes the corneal cavity, is completed 
by breaking through and removing part of 
the ledge with a Swiss file while retaining 
a ledge sufficient for the prism to act 
as a water-tight side to the reservoir. A 
hole to accommodate a hypodermic 
needle is drilled through the acrylic plas- 
tic from the front face to the reservoir in 
order to admit saline solution from a sy- 
ringe via a plastic pipe. Finally the prism 
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and needle are fixed in position with 
Araldite. 

The energy losses by reflection are 
acceptable even in the absence of antire- 
flection coatings, amounting to 4% at the 
front face and 0.4% at the quartz-to- 
saline interface. This front-face reflection 
does not present a hazard to the surgeon 
because the associated laser equipment 
incorporates a safety shutter that oc- 
cludes his view when the laser is fired. 
The weaker reflection generates, by fur- 
ther reflection at the front face, a beam 
directed toward the eye with an intensity 
2 x 10% times that of the primary beam. 
However, this reflected beam is colinear 
with the primary beam, even when the 
beam does not traverse the prism normal 
to its faces. In practice the lens is initially 
held horizontally and filled with saline 
solution. The patient’s head is inclined 
horizontally and the lens applied to the 
corneoscleral limbus; saline solution is 
admitted from the syringe until all air 
bubbles are vented around the rim. The 
head is then raised to the upright position 
with the lens held lightly against the eve 
to retain the saline solution. Clinical 
trials of this lens in conjunction with the 
als of this lens in conjunction with the dye 
laser generating a 100-kW pulse have 
shown that a prism of BK7 glass may be 
used instead of quartz without incurring 
radiation damage. 
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Semmens 


A GLIMMER OF HOPE 

The notoriously dismal visual results in 
spite of successful surgery in patients 
with unilateral congenital cataract have 
always been frustrating for the surgeon 
and the patient's parents. Until Scheie 
reintroduced the aspiration method into 
modern ophthalmology, the complica- 
tions associated with the older surgical 
methods, such as a discission followed by 
lavage and linear or intracapsular extrac- 
tions, may have contributed to the unfa- 
vorable results. However, even after 
these techniques were replaced with sin- 
gle-stage and minimally traumatic lens 
aspiration, the visual results remained 
disappointing despite contact lens correc- 
tion of the aphakic refractive error and 
long-term occlusion of the normal eye. 
Indeed, whether surgery for a unilateral 
congenital cataract in a patient 3 months 
old or older is justified at all has become a 
philosophic rather than a medical ques- 
tion. With the advent of ultrasonography, 
we no longer need to remove a cataract to 


learn whether an eye harbors a tumor in 
the posterior pole and it is debatable to 
what degree a patient with good vision in 
one eye benefits functionally by having 
visual acuity in his other eye improved, 
for example, from light perception to 
6/120 (20/400) by cataract surgery. What 
causes severe reduction of visual acuity 
despite clear ocular media? 

Various investigators have suspected 
that associated ocular anomalies, such as 
incomplete or abnormal retinal develop- 
ment, aplasia of the macula, and congeni- 
tal or organic amblyopia, contribute to 
the dismal visual results. However. histo- 
logic or other data to confirm these suspi- 
cions have never been presented. Exper- 
iments in newborn kittens and monkeys, 
however, have shown that unilateral 
stimulus deprivation causes a predictable 
set of behavioral, histologic, and electro- 
physiologie disturbances in the afferent 
visual apparatus (visual deprivation syn- 
drome). On the basis of this work, it was 
reasonable to assume that amblyopia 
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from stimulus deprivation, caused preop- 
eratively by the opaque lens and postop- 
eratively by the uncorrected aphakic re- 
fractive error, is responsible for the poor 
vision in these children rather than some 
obscure associated ocular anomalies. If 
this assumption is correct, amblyopia may 
be preventable by aspirating a unilateral 
congenital cataract that is not accompa- 
nied by other ocular anomalies within the 
first days of life, followed by almost im- 
mediate contact-lens correction and oc- 
clusion treatment of the sound eye. 
Alas, despite our constant pleas to pe- 
diatricians and neonatologists to refer 
infants with congenital cataracts immedi- 
ately after birth, we continued to exam- 
ine these children for the first time when 
“they are 3 to 6 months old. It is not at all 


o uncommon, although it is quite disheart- 
ening, for parents of infants in whom a 


unilateral cataract was diagnosed at birth 
to be advised by some ophthalmologists 
to wait for surgery until the child is 3 to 6 
months old. Evidently, theoretical con- 
siderations, results from experiments in 
animal models, and even isolated pub- 
lished reports of visual recovery after 
unilateral congenital cataracts have not 
been sufficiently convincing to turn the 
tide in favor of neonatal treatment of 
this condition. What was needed was a 
clinical study to show that neonatal sur- 
gery, followed by immediate treatment of 
the amblyopia, makes visual rehabilita- 
tion possible. The article by Beller and 
associates, in this issue of THE JOURNAL is 
such a study, and I expect this paper to 
have considerable impact on the clinical 
management of unilateral congenital cata- 
racts in years to come. The data of Beller 
and his co-workers should also encourage 
us to renew our efforts to have pediatri- 
cians and neonatologists in our communi- 
ty screen all newborns for cataracts and 
refer such cases as emergencies to quali- 
fied ophthalmic surgeons. 
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Although Beller and associates offer a 
glimmer of hope with respect to the visu- 
al prognosis in a disorder formerly 
thought by most to be incurable, we must 
not for a moment minimize the extra- 
ordinary difficulties associated with the 
postoperative management of these 
patients. Treatment must begin at birth 
and last through the entire childhood. 
The necessity of frequent adjustment 
and replacement of the contact lens, 
the careful monitoring of visual acuity of 
both the operated upon and the occlud- 
ed eye, and the extraordinary conscien- 
tiousness and patience demanded of the 
parents of such children and of the 
physician during many years of follow-up 
care clearly point out that this therapy 
is not for every patient, nor should 
every ophthalmologist assume such a 
responsibility. 

There remain many unsolved questions 
regarding the postoperative management 
of these infants. For instance, how long 
can one safely occlude the sound eye in 
newborns before visual deprivation am- 
blyopia occurs in the patched eye? Is it 
advisable to patch both eyes during cer- 
tain phases of the treatment (that is, 
while waiting for the contact lens) to 
avoid unequal visual input that contrib- 
utes to the development of amblyopia? 
Clearly, these and many other problems 
must be addressed by future studies. 
Physicians need to be informed about 
special pediatric ophthalmology referral 
centers where neonatal surgery can be 
performed without risk to the general 
health of the infant and where the exper- 
tise in fitting infants with contact lenses 
and the laboratories equipped to measure 
the visual acuity of infants by behav- 
ioral or electrophysiologic methods are 
available. The work by Beller and associ- 
ates is decidedly a step in the right 
direction. 

GUNTER K. VON NOORDEN 
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Ophthalmology in Internal Medicine. By 
Lee C. Chumbley. Philadelphia, W. B. 
Saunders Co., 1981. Hardcover, 280 
pages, index, 199 black and white illus- 
trations. $30 


The author of this book tells us in his 
introduction that he was trained first in 
internal medicine and then in ophthal- 
mology. His formal training has been 
augmented by service in a U.S. naval 
hospital, in Rhodesia, and at the Mayo 
Clinic where he is a member of the 
ophthalmology department. He has also 
spent a large amount of time in the 
medical library. 

The author groups his subjects by 
the classic areas of internal medicine: 
Endocrine, Metabolic, Cardio-Vascular, 
Rheumatology, Infections, Hematology- 
Oncology, Dermatology, Gastrointestin- 
al-Nutritional, Renal, Pulmonary, and 
Neurology. There are excellent descrip- 
tions of the empiric data on and the 
current theories of many diseases. 

The section on the biochemical aspects 
of diabetes mellitus is excellent and offers 
an explanation of why poorly controlled 
diabetes results in vascular disease. 

Although the book is excellent on inter- 
nal medicine, ophthalmologists will be 
disappointed with the fine nuances of 
ophthalmic detail, the minutiae of exter- 
nal and slit-lamp examinations, and the 
ophthalmoscopic findings. Many of the 
black and white photographs, which have 
been converted from color transparen- 
cies, do not show the desired detail. 

This book is the most up-to-date book 
of its type. It is more concise than Walsh 
and Hoyt, and broader in scope than 
Ryan and Smith or Masoulf. It has the 
advantage of being written by only one 
person. Furthermore, the references are 
superb. The ophthalmologist will find the 
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book a useful guide to his patients’ sys- 
temic diseases and the references will 
give him secondary sources of informa- 
tion. The internist will read it to under- 
stand what his ophthalmologist col- 
leagues are talking about. 

Davip L. KNOX 


Goniodysgenesis. By Tord Jerndal, Hans 
Arne Hansson, and Bill Anders. Copen- 
hagen, Scriptor, 1978, Hardcover, 212 
pages, references, index, 131 figures. 


This book is of interest mainly to the 
scholar who wishes to consider novel 
perspectives and hypotheses while try- 
ing to understand the basic nature of 
the trabecular meshwork abnormality in 
glaucoma. 

The term “goniodysgenesis” refers to 
an abnormal embryonic development of 
the anterior chamber angle, and particu- 
larly of an endothelial membrane that the 
authors believe normally lines the angle 
during one stage of development and 
subsequently becomes fenestrated to 
produce the trabecular meshwork. The 
authors believe that goniodysgenesis ac- 
counts for almost all the glaucomas—not 
only congenital glaucomas (including Rei- 
gers anomaly, aniridia, ectopia of the 
lens, primarily infantile glaucoma, and 
others), but also diverse adult glauco- 
mas such as pseudoexfoliation, glaucoma- 
tocyclitic crisis, corticosteroid-induced 
glaucoma, pigmentary glaucoma, some 
cases of chronic angle-closure glaucoma, 
and, most importantly, almost all cases 
of chronic primary open-angle glaucoma. 

The evidence offered here includes 
their own careful gonioscopic observa- 
tions, family pedigrees suggesting an 
autosomal dominant inheritance, and a 
number of histopathologic specimens, 
examined mainly by scanning electron 
microscopy. They recognize definite ab- 
normalities in the configuration of the 
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anterior chamber angle structures, al- 
though they are sometimes subtle, in all 
these types of glaucoma and hypothe- 
size that the age at onset and severity of 
the galucoma depend on the degree of 
the abnormality and the degree to which 
the outflow channels are challenged with 
corticosteroids, pseudoexfoliation materi- 
al, pigment, and so on. They fit many of 
the clinical manifestations and responses 
to medical and surgical treatment into 
their theory that goniodysgenesis is at 
fault in these types of glaucoma. 

The question is whether this unifying 
thesis will hold up when others try to 
confirm the findings and conclusions of 
the authors by their own observations. 
Some will reject this “new perspective” 
outright, because it is certainly outside 
the mainstream of current thinking. In 
any event, only a few will accept the 
notion without studving the matter fur- 
ther themselves. If you are interested, 
read the book and make up your own 
mind. 

DOUGLAS R. ANDERSON 


Hemorrhages in Ophthalamology. By 
Maurizio Pandolfi. Stuttgart, Georg 
Thieme Publishers, 1979. Softcover, 
84 pages, references, index, 61 black 
and white illustrations. $20 


This unpretentious book packs a great 
deal of information into relatively few 
pages. The author begins with a review of 
the mechanisms regulating hemostasis. 
He discusses the three basic mechanisms 
active in the arrest of bleeding. These are 
the primary vascular response, the hu- 
moral response in which there is activa- 
tion of the coagulation system, and the 
anatomic repair of the damaged vessel 
wall. This is logically followed by a dis- 
cussion of disorders resulting from altera- 
tions in the basic hemostatic mechanism. 
This section also includes a discussion of 
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drugs that can alter the basic hemostatic 
mechanisms. 

A section on laboratory tests reviews 
some of the most common coagulation 
and fibrinolytic tests, the principles of 
the tests, their indications, and the infor- 
mation these tests can be expected to 
give. Those physicians who have been out 
of medical school for some time will find 
these two sections alone worth the price 
of the book. 

The section on ocular hemorrhages 
deals with hemorrhage into the anterior 
chamber, the vitreous, retina, and cho- 
roid and discusses the hemostatic mecha- 
nism, or the lack thereof, associated with 
various disorders. 

The section on hemorrhages during 
ocular surgery begins, “The best screen- 
ing method of a bleeding tendency is a 
detailed bleeding history.” This is per- 
haps the most important sentence in the 
book and one that should be remem- 
bered. A short section on the main hem- 
orrhagic disorders and their management 
in ocular surgery follows. 

The last section deals with retinal 
thromboembolism and diabetic retinopa- 
thy and should be of interest to all 
ophthalmologists. 

The references are good and provide a 
starting place for those interested in 
pursuing the various subjects in more 
detail. 

In general, this is a good little book 
that can be recommended to those inter- 
ested in learning about the subject of 
hemorrhagic disorders in ophthalmology. 
The book initiates us into the subject in a 
way that is comprehensible and sensible. 
The book can be highly recommended. 

J. GRAHAM DOBBIE 


Manual for Eye Examination and Diag- 
nosis. By Mark W. Leitman, Samuel 
Gartner, and Paul Henkind. Oradell, 
New Jersey, Medical Economics Co., 
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1951. Softcover, 75 pages, 75 black and 
8 color figures. 


white illustrations, 
$5.95 


Drs. Leitman, Gartner, and Henkind 
have written a short, inexpensive manual 
on eye examination and diagnosis that is 
particularly valuable to the medical stu- 
dent during an ophthalmology rotation. 
The book is divided into four sections: 
History-Taking, Visual Acuity Determi- 
nation, Examination, and Differential Di- 
agnosis. 

The authors give a cogent sketch of how 
the ocular history should be elicited from 
the patient. The next section presents the 
common parlance of visual acuity and a 
succinct explanation of common refrac- 
tive errors and techniques of refraction. 
The examination section makes up the 
largest part of the book, but can be mas- 
tered quickly. It covers basic ophthalmic 
terminology and external examination. 
Additionally, it briefly discusses strabis- 
mus, glaucoma, visual fields, and oph- 
thalmoscopy. The text is enhanced by 
many clear and simple diagrams. At the 
end of the text there are tables which 
cover the differential diagnosis of head- 
ache, red eye, and common ocular com- 
plaints and their causes, Additional tables 
on ophthalmic signs with systemic impli- 
cations, such as the diagnosis and phar- 
macology of Horners syndrome. would 
be useful. Finally, there is an excellent 
basic ophthalmology book list that serves 
as an ideal starting point for a medical 
student interested in the field. 

JOSEPH P. KIERNAN 


Handbook of Ophthalmology for Develop- 

ing Countries, 2nd ed. By Geoffrey 
G. Bisley. Nairobi, Oxford University 
Press, 1981. Softcover, 157 pages, in- 
dex, 50 black and white illustrations. 
$13.95 
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This small handbook is geared entirely 
to developing nations of the Third World, 
where conditions are different from those 
in our country. Specific diseases affecting 
the eyes that receive no attention in most 
of our handbooks, but which are not un- 
common in developing countries, are 
covered concisely. Onchocerciasis and 
leprosy are seldom found in developed 
areas. 

The book was written for undergradu- 
ate medical students in developing coun- 
tries to increase their ability to diagnose, 
prevent, and treat the many ocular condi- 
tions in these areas, which have the high- 
est rates of blindness in the world. Oph- 
thalmologists and other personnel can 
make good use of this book in providing 
primary eye care to supplement primary 
health-care programs. 

This book will be useful not only in 
Kenya and other East African countries, 
where the author performed outstanding 
work for 33 years, but also in other coun- 
tries struggling to reduce blindness. The 
author developed a system of training 
ophthalmic clinical assistants that is now 
the first line of defense against blindness 
in other areas of the world and not just in 
Africa. 

The book is a must for ophthalmolo- 
gists who train paramedical personnel. 
The information on the practice of oph- 
thalmology in rural areas emphasizes 
the need and the importance of mobile 
eye units in taking eye care directly to 
the poorest of the poor in small villages. 
The book is written in simple language 
and offers many practical details about 
simple methods of treatment and pre- 
vention. 

The ophthalmologist content with the 
security of a big-city practice might de- 
velop some concern for his colleagues 
helping in the Third World if he read this 
excellent handbook. 

J. H. KING, JR. 
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pages, index, 38 black and white fig- 
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Current Eye Research, Vol. 1, No. 1. 
London, IRL Press Ltd., 1981. Pub- 
lished monthly. Annual subscription, 
$200. 


Volume 1, No. 1 ofthis new periodical 
was received on March 28. The lead 
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article was submitted on Jan. 5 and ac- 
cepted for publication on Feb. 20, 1981. 
Another article was submitted on Feb. 3 
and accepted on Feb. 19. The material is 
directly reproduced by  photo-offset 
printing from typed pages. Thus, this 
new journal publishes basic and clinical 
research papers without delay. 

Two articles were prepared on word 
processors so that the right and left sides 
of each column are parallel (justified). 
The remaining articles were neatly typed 
on different brands of typewriters with 
various type faces. In some articles the 
references are given completely; in oth- 
ers only the authors and the journal are 
given, 

The first issue provides seven original 
articles and one short communication. All 
begin on the right side of the page, so 
that four of the 56 pages are blank. 

The subscription price to institutions is 
$200; an individual subscription is $100 
if the institution already subscribes. 
This brings the institutional cost to 
$0.32 a page, in contrast to “Investiga- 
tive Ophthalmology and Visual Sci- 
ence’ which costs about $0.05 a page; the 
“Archives of Ophthalmology” costs 
about $0.025 a page and THE JOURNAL 
currently costs a little over $0.01 per 
editorial page. 


FRANK W. NEWELL 











ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Acta Ophthalmologica 

STATIC PERIMETRIC AND AMSLER CHART 
CHANGES IN PATIENTS WITH IDIOPATHIC 
CENTRAL SEROUS RETINOPATHY. Natsi- 
kos, V. E., and Hart, J. C. D. (Dept. 
Ophthalmol., Univ. Bristol, Bristol Eye 
Hosp., Lower Maudlin St., Bristol BS 
1 2LX, England). Acta Ophthalmol. 
58:908, 1980. 


A group of patients with idiopathic central 
serous retinopathy were examined by static 
perimetry and with the Amsler chart. All the 
patients showed abnormal responses to both 
forms of examination during the acute phase 
but, after the edema fluid had absorbed, 63% 
of the patients retained abnormal static pro- 
files while 81% recorded defects on Amsler 
charting. This indicates that Amsler testing 
carried out quickly without recourse to any 
special technical expertise is as good as static 
perimetry for evaluating central field distur- 
bances and superior in assessing residual field 
defects. (6 figures, 9 references)—David 
Shoch 


COMPUTERIZED VISUAL FIELD SCREENING 
IN THE MANAGEMENT OF PATIENTS 
WITH OCULAR HYPERTENSION. Dyster- 
Aas, K., Heijl, A., and Lundqvist, L. 
(Dept. Ophthalmol., Univ. Lund, S-214 
0l, Malmö, Sweden). Acta Ophthal- 
mol. 58:918, 1980. 

Visual field testing with a fully automatic 
computerized perimeter employing a supra- 
liminal screening test procedure was used to 
examine 1,013 eyes with ocular hypertension 
in which earlier routine perimetry (kinetic 
and static) on the Goldmann perimeter had 
yielded a normal result. The automatic 
screening was repeated if positive, and manu- 
al control perimetry was used in order to 
confirm or reject identified feld defects. This 
procedure disclosed field defects that could 
be confirmed with both automatic and manual 
perimetry in 3.6% of the eyes. In a control 
group, the incidence of field defects found at 
manual perimetry during the same time inter- 


val was calculated at 0.4%. Thus, automatic 
screening disclosed several times more field 
defects than manual routine perimetry. Eyes 
in which repeated automatic screening had 
indicated defects that manual control perime- 
try failed to confirm showed a high percentage 
of field loss at later follow-up. The results are 
discussed, and the conclusion is drawn that 
automatic screening is clearly superior to 
manual routine perimetry used at present. 
The most practical solution in many eye 
departments would be to use a computerized 
perimeter for the visual field screening of 
glaucoma suspects. (4 figures, 14 referen- 
ces)—David Shoch 


FILTRATION BLEBS IN CORNEOSCLERAL 
WOUNDS SUTURED WITH DEXON 7-0 
AND DEXON 8-0. Kleener, J. (Søndersø 
Park 54, 3500 Vaerlgse, Denmark). Acta 
Ophthalmol. 58:957, 1980. 


In a retrospective investigation the inci- 
dence of postoperative subconjunctival filtra- 
tion with bleb formation was studied in 112 
eyes which had undergone cataract surgery 
with a corneoscleral incision sutured with 
braided polyglycolic acid sutures (Dexon). In 
61 consecutive cataract operations sutured 
with Dexon 8-0, there were filtration blebs in 
24 (39.3%) eyes, and in 51 consecutive cata- 
ract operations sutured with Dexon 7-0 there 
were filtration blebs in 11 (21.6%) eyes. 
Although there is a difference between the 
two materials, this is not statistically signifi- 
cant. (4 tables, 13 references)—Author's ab- 
stract 


Albrecht von Graefes Archiv 
fiir Klinische und 
Experimentelle 
Ophthalmologie 
IDENTIFICATION OF A BASEMENT MEM- 
BRANE PROTEOGLYCAN IN EXFOLIATION 
MATERIAL. Harnisch, J. P., Barrach, 
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H. J., Hassell, J. R., and Sinha, P. K. 
(Dept. Ophthalmol., Klinikum Steglitz, 
Freie Universität Berlin, Hindenburg- 
damm 30, D-1000 Berlin 45). Albrecht 


von Graefes Arch. Klin. Ophthalmol. 
215:273, 1981. 


The etiology of the exfoliation syndrome 
described more than 60 years ago still remains 
an enigma. The material deposited appears to 
be a protein and the staining pattern suggests 
that it is probably a glycoprotein or mucopro- 
tein, The question remains whether this is a 
product of the lens capsule or a more genera- 
lized secretion of the eye. The authors have 
used an indirect immunoperoxidase tech- 
nique to examine the lenses from three pa- 
tients with the exfoliation syndrome. They 
demonstrate that the fibrils so typically found 
in this disease certainly contain basement 
membrane proteoglycans. This supports the 
hypothesis that this disease is caused by a 
disturbance in the biosynthesis of the base- 
ment membrane. (6 figures, 11 references)}—~ 


David Shoch 


Archives of Dermatology 

PREMATURE CATARACTS IN A FAMILY 
WITH HIDROTIC ECTODERMAL DYSPLA- 
SIA. Hazen, P. G., Zamora, I., Bruner, 
W. E., and Muir, A. (Dept. Dermatol., 
Univ. Hosp. of Cleveland, 2065 Adel- 
bert Rd., Cleveland, OH 44106). Arch. 
Dermatol. 116:1385, 1980. 


Ectodermal dysplasias can generally be 
divided into two major categories, the hidrot- 
ic and the anhidrotic forms. In both types 
there is alopecia and dental anomalies. There 
are some differences in nail dystrophy but the 
major difference is inheritance, the hidrotic 
form being inherited as an autosomal domi- 
nant and the anhidrotic as an x-chromosome- 
linked recessive. In general, ocular findings 
are uncommon in either form. The authors 
describe a family of nine individuals in three 
generations, five of whom were affected with 
hidrotic ectodermal dysplasia. Of these five. 
two had already undergone cataract surgery, a 
third had obvious clinical cataracts, and a 
fourth had opacities noted only by slit-lamp 
examination. This is the first report of a family 
in which bilateral early onset cataracts appear 
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to be inherited with hidrotic ectodermal dys- 
plasia. (3 figures, 3 tables, 16 references)— 
David Shoch 


Archives of Neurology 
VISUAL FUNCTION OF THE EXTRAGENICU- 
LO-CALCARINE SYSTEM IN MAN: RELA- 
TIONSHIP TO CORTICAL BLINDNESS. Cel- 
esia, G. G., Archer, C. R., Kuroiwa, 
Y., and Goldfader, P. R. (Dept. Neu- 
rol., William S. Middleton Mem. Vet. 
Hosp., 2500 Overlook Terr., Madison, 
W1 53705). Arch. Neurol. 37:704, 1980. 


A T2-vear-old woman had a complete loss of 
area 17 function bilaterally and, although she 
maintained that she could see shadows, for- 
mal testing showed that she could not distin- 
guish light from darkness and could not iden- 
tify objects or detect shadows. Re-evaluation 
after the two years showed that the patient 
depended entirely on extravisual clues to 
cope with her environment. She could not 
detect a strong light flashed directly into her 
face and displayed no optokinetic nystagmus 
to a rotating drum. However, the electroret- 
inography and visual-evoked potentials were 
normal. Computerized tomography showed 
extensive destruction of the occipital lobes 
involving bilateral areas 17 and part of area 18 
on the left. There was sparing of the lateral 
part of the occipital lobes, including part of 
area 18 bilaterally and all of area 19. The 
authors conclude that in the presence of 
bilateral destruction of area 17, visual-evoked 
potentials are mediated by extrageniculocal- 
carine pathways to secondary visual cortices, 
but this system is not capable of providing 
conscious visual perception in humans. (3 
figures, 37 references)—David Shoch 





A “POSSIBLE” OPTIC NERVE MENINGIOMA. 
Ebers, G. C., Girvin, J. P., and Canny, 
C. B. (Dept. Clin. Neurol. Sci., Univ. 
Hosp., P. O. Box 5339, Postal Sta- 
tion A, London, Ontario N6A 5A5). 
Arch. Neurol. 37:781, 1980. 

A 58-year-old woman had progressive visu- 
al failure in her left eye over a two-year 
period. All laboratory tests were negative, 
including cerebrospinal fluid examination. 


* 
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X-rays, including tomography of the sella and 
optic canals, were similarly normal. The visu- 
al-evoked response was absent on the left. 
Carotid angiography was normal and comput- 
ed tomographic scanning showed a minor 
asymmetry of the optic nerves that was not 
believed to be diagnostic. This was repeated 
with contrast material (metrizamide). The 
study indicated that the dye did travel down 
the optic nerve, arguing against the presence 
of the tumor. The patient was given predni- 
sone for two weeks with some improvement, 
but as the corticosteroid was discontinued the 
visual acuity dropped to finger counting and 
an absolute defect was noted in the temporal 
field. Because of this, the orbit was explored 
via a Krénlein orbitotomy and a tumor was 
found along the course of the optic nerve. 
This was removed without vascular damage to 
the nerve. By the fourth postoperative day, 
visual acuity improved to 6/9 (20/30) and the 
visual field to normal. An optic nerve sheath 
meningioma has always been a great problem 
and has been described as “the impossible 
meningioma.” In most of the cases reported, 
there has been no return of vision following 
surgical excision but the authors feel that in a 
rare case a full return can be ebtained, as was 
done here. In certain cases, in the presence of 
continuing visual loss, surgical exploration 
would seem to be indicated. (3 figures, 22 
references)—David Shoch 


British Journal of 
Ophthalmology 
PENETRATING EYE INJURIES: A HIS- 
TOPATHOLOGICAL REVIEW. Winthrop, 
S. R., Cleary, P. E., Minckler, D. S., 
and Ryan, S. J. (Dept. Ophthalmol., 
Univ. Southern California, Estelle Do- 
heny Eye Found., 1355 San Pablo St., 
Los Angeles, CA 90033). Br. J. Oph- 

thalmol. 64:809, 1980. 

The authors report a high incidence of 
retinal detachment in eyes with severe pene- 
trating injuries. The retina was detached in 32 
out of 34 eyes examined, with 27 having 
evidence of traction on the retina. These eyes 
were characterized histologically by intraocu- 
lar cellular proliferation producing cyclitic, 
epiretinal, and retroretinal membranes. In- 
traocular cellular proliferation was discernible 
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or established within one week of injurv and 
typically resulted in a cyclitic membrane at 
about six weeks. Epiretinal and retroretinal 
membranes were found between one and two 
weeks after injury in eyes with a detached 
retina. The results indicate that a damaged 
lens, the admixture of lens material and 
vitreous, and the presence of vitreous hemor- 
rhage were all factors promoting intravitreal 
fibroblastic proliferation. Vitreous surgery 
may be a rational method of treatment for 
these severely injured eyes by removing the 
stimulus and vitreous scaffold for intravitreal 
fibroblastic proliferation. From this series it 
would appear that vitrectomy should not be 
delayed beyond the second week after injury, 
by which time massive cellular ingrowth may 
already be underway. (9 figures, 1 table, 22 
references)—E. Lee Stock 


INTERACTION OF TIMOLOL AND ADRENA- 
LINE. Öhrström, A. and Kattstrém, O. 
(Dept. Ophthalmol., Köping Hosp., 
S-731 01 Köping, Sweden). Br. J. Oph- 
thalmol. 65:53, 1981. 


In a prospective double-blind randomized 
trial, the interaction of timolol and adrenaline 
was studied in 20 patients with open-angle 
glaucoma and exfoliative glaucoma. After pre- 
treatment for at least two weeks with timolol 
eyedrops, adrenaline was added in a double- 
blind manner, and the intraocular pressure 
was recorded during four days. The study 
showed a significantly additive hypotensive 
effect of adrenaline, which was more pro- 
nounced in patients with exfoliative glauco- 
ma. (1 figure, 2 tables, 20 references)— 
Authors’ abstract 


British Medical Journal 


CATARACT FORMATION IN ANOREXIA NER- 
vosa. Archer, A. G. (Ipswich Hosp., 
Ipswich IP4 5 PD England). Br. Med. 
J. 282:274, 1981. 

Three patients in their late 20's or early 30's 
suffering from anorexia nervosa had concomi- 
tant cataract formation requiring cataract ex- 
traction. A transition from normal to low 
concentrations of serum potassium or magne- 
sium is suggested as necessary to induce these 
changes in the lens. (1 table, 5 references) — 
E. Lee Stock 
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Cancer 


TRANSIENT CORTICAL BLINDNESS SEC- 
ONDARY TO VINCRISTINE THERAPY IN 
CHILDHOOD MALIGNANCIES. Byrd, 
R. L., Rohrbaugh, T. M., Raney, 
R. B., and Norris, D. G. (Div. Oncol., 
Children’s Hosp. of Philadelphia, 34th 
St. and Civic Ctr. Blvd., Philadelphia, 
PA 19104). Cancer 47:37, 1981. 


Three children with malignancies devel- 
oped severe neurotoxicity, including tran- 
sient cortical blindness, after chemotherapy 
treatment. Two of the children had non- 
Hodgkin's lymphoma and the third a rhabdo- 
myosarcoma. The only drug in common was 
vincristine sulfate. All have completely recov- 
ered, although one child who was rechal- 
lenged with vincristine had a cardiorespira- 
tory arrest, increasing neurotoxicity, and 
recurrence of blindness. Transient cortical 
blindness has not previously been attributed 
to vincristine sulfate therapy, but must be 
considered as a possible complication of treat- 
ment with this agent. (28 references)—David 


Shoch | 


Clinical Endocrinology 


ORBITAL PSEUDOTUMOUR AND LACRIMAL 
INVOLVEMENT DEVELOPING IN A PA- 
TIENT WITH RIEDEL'S STRUMA RECEIV- 
ING STEROIDS. Wilmshurst, P., Mel- 
som, R., and Gostelow, B. (Dept. Car- 
diol., St. Thomas’s Hosp., London SE1 
7EH). Clin. Endocrinol. 14:63, 1981. 


Riedel’s struma is a systemic fibrotic dis- 
ease, sometimes called multifocal fibroscle- 
rosis, that commonly involves the thyroid 
gland. Additionally, it also involves the tis- 
sues surrounding the thyroid gland. There is 
also sometimes an associated retroperitoneal 
fibrosis and mediastinal fibrosis. The patient 
described here was euthyroid and developed 
a neck swelling with tenderness. No ocular 
signs were present. During the next few 
weeks she became clinically hypothyroid and 
open biopsy showed that the entire gland had 
been replaced by white fibrous tissue. About 
two years later, she developed a right propto- 
sis with a right superior rectus muscle palsy 
and a hard lacrimal gland. There were inter- 
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mittent episodes of painful swelling of the eve 
with periorbital edema, conjunctival erythe- 
ma, and chemosis. A lacrimal gland biopsy 
was done and the specimen was found to 
consist of dense hyalin fibrous tissue infiltrat- 
ed by lymphocytes and plasma cells identical 
to the appearance of the thyroid biopsy speci- 
men done two years previously. This case 
represents the fifth report of Riedel’s struma 
of the orbit. The other four patients also had 
histories of involvement of the thyroid gland. 


(2 figures, 9 references)—David Shoch 


Investigative Ophthalmology 
and Visual Science 
GRAVES OPHTHALMOPATHY—-IMMUNO- 

LOGIC PARAMETERS RELATED TO CORTI- 

COSTEROID THERAPY. Sergott, R. C., 

Felberg, N. T., Savino, P. J., Blizzard, 

J. J., and Schatz, N. J. (Wills Eye 

Hosp., Neuro-ophthalmol. Unit, 9th & 

Walnut St., Philadelphia, PA 19107). 

Invest. Ophthalmol. Vis. Sci. 20:173, 

1981. 

Patients with Graves’ ophthalmopathy ap- 
pear to fall into two groups: some respond to 
treatments with systemic corticosteroids and 
some do not. In an attempt to find immuno- 
logic distinctions between these two groups, 
the authors have evaluated several tests in 
both groups of patients. In 17 patients under- 
going successful prednisone therapy, there 
was both a percentage and an absolute in- 
crease in the numbers of thymus-derived 
active and total rosette-forming cells (A-RFC 
and T-RFC). In the second group of five pa- 
tients, in whom was resistance to corticoste- 
roids, the A-RFC decreased when treated 
with oral prednisone and the T-RFC were 
unchanged. Further, corticosteroids increased 
the lymphoblast transformation response 
to phytohemagglutinin in the corticoste- 
roid-responsive patients, whereas the corti- 
costeroids decreased the lymphoblast trans- 
formation response in corticosteroid-resistent 
patients. The findings may allow the clinician 
to predict which patients with Graves’ oph- 
thalmopathy are likely to benefit from cortico- 
steroid therapy and which patients may be 
managed better by other methods. (6 figures, 
5 tables, 24 references)—David Shoch 
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SPECIFIC DEFICITS OF FLICKER SENSITIVI- 
TY IN GLAUCOMA AND OCULAR HYPER- 
TENSION. Tyler, C. W. (Smith-Kettle- 
well Inst. of Vis. Sci., 2232 Webster 
St., San Francisco, CA 94115). Invest. 
Ophthalmol. Vis. Sci. 20:204, 1981. 


Temporal modulation sensitivity for a 5 
degree flickering field was measured in cen- 
tral and peripheral retina for 46 eyes with 
glaucoma and ocular hypertension. Prior to 
showing any visual field loss by conventional 
perimetry, 90% of patients exhibited signifi- 
cant losses in sensitivity around a specific 
frequency of about 30 to 40 Hz. Low- 
frequency sensitivity and critical flicker fre- 
quency were often unaffected by such losses. 
The central field showed almost as pro- 
nounced a loss as 20 degrees in the periphery, 
(5 figures, 3 tables, 9 references)—Author's 
abstract 


Larvngoscope 
ANTRAL-ETHMOIDAL DECOMPRESSION OF 
THE ORBIT IN GRAVES DISEASE: TEN- 
YEAR EXPERIENCE. Calcaterra, T. C., 
and Thompson, J. W. (10833 LeConte, 
Los Angeles, CA 90024). Laryngoscope 
90:1941, 1980. 


The basis for this paper is a group of 104 
patients in whom antral-ethmoidal decom- 
- pressions were performed for Graves’ disease. 
The authors review the various modalities 
available for treatment of patients whose 
vision is threatened by the increased volume 
of orbital contents. The corticosteroids tend 
to have only a transient ameliorative effect 
and there is a threat of unpleasant side effects. 
Decompression from above has some small 
risk of intracranial complications and, addi- 
tionally, pulsation transmitted to the globe 
from the intracranial vasculature may be an- 
noying afterwards. A lateral decompression 
requires a facial incision extending posteriorly 
from the lateral canthus. For all these reasons 
the authors feel that the most effective and 
least damaging procedure for expansion of the 
orbital volume is a antral-ethmoidal decom- 
pression. They note that diplopia is not im- 
proved by this procedure and may in fact be 
aggravated. (3 figures, 14 references}—David 


Shoch 
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Neurology 


TRANSIENT OCULOMOTOR PARALYSIS IN 
PSEUDOTUMOR CEREBRI. McCammon, 
A., Kaufman, H. H., and Sears, E. S. 
(Dept. Neurol., MSMB 7.044, 6431 
Fannin St., Houston, TX 77030). Neu- 
rology 31:182, 1981. 


A 23-year-old obese woman developed bi- 
frontal headaches and transient visual obscur- 
ation. Examination disclosed bilateral papill- 
edema and a diagnosis of pseudotumor 
cerebri was made. She was treated with 
prednisone and acetazolamide and her 
findings resolved. A year later she again had 
some momentary loss of consciousness and 
papilledema was again present. She was well 
for two years but some three years after her 
initial episode she was readmitted to the hos- 
pital with headaches and mental torpor and 
with markedly increased cerebrospinal fluid 
pressure. During the course of the investiga- 
tion, she developed a complete painless left 
oculomotor palsy. Three-vessel angiography 
disclosed no evidence of herniation, aneu- 
rysms, or a mass lesion. The oculomotor pa- 
ralysis gradually resolved in 14 days and a 
year later there was no evidence of papillede- 
ma, the visual acuity was normal, and there 
was no residual anisocoria. Sixth nerve palsy 
has been reported in from 10% to 40% of 
patients with pseudotumor cerebri, but third 
nerve palsy has not been reported previously. 
This may be a nonspecific sign of increased 
intracranial pressure. (28 references)—David 


Shoch 


CERVICAL INTERNAL CAROTID ARTERY AN- 
EURYSM WITH CALCIFIC EMBOLISM TO 
THE RETINA. Mokri, B., and Piepgras, 
D. G. (Mayo Clin., Rochester, MN 
55901). Neurology 31:211, 1981. 


It is a generally accepted aphorism that 
cholesterol emboli originate in atherosclerotic 
plaques in the internal carotid artery, where- 
as calcific emboli tend to come from cardiac 
valves. The patient described here had a 
sudden loss of vision in the left eye. Examina- 
tion showed a large white calcific plaque in 
the inferior temporal artery of the left retina. 
A vague swelling on the left side of the neck at 
about the angle of the mandible was noted. 
Retinal artery pressures were the same in the 
two eyes. Transfemoral bilateral carotid angi- 





694 


ography showed an aneurysm arising from the 
left internal carotid artery several centimeters 
above the origin of this vessel. The aneurysm 
had an obvious calcific shell on a plain roent- 
genogram. The aneurysm was excised at sur- 
gery and the stumps of the internal carotid 
anastomosed. A second aneurysmal dilation 
was reinforced by wrapping with Teflon, His- 
tologic examination of the aneurysm that was 
removed disclosed atherosclerotic changes 
associated with significant deposits of lipid 
and calcium. (2 figures, 43 references)— 
David Shoch 


New England Journal of 
Medicine 
PRIMARY EMPTY SELLA AND RIEGER’S 
ANOMALY OF THE ANTERIOR CHAMBER 
OF THE EYE: A FAMILIAL SYNDROME. 
Kleinmann, R. E., Kazarian, E. L., 
Raptopoulos, V. and Braverman, L. E. 
(Univ. Massachusetts Med. School, 55 
Lake Ave., North, Worcester, MA 
01605). N. Engl. J. Med. 304:90, 1981. 
A kindred with seven members had Rie- 
gers anomaly as well as empty sella syn- 
drome. The authors speculate that in this 
anomaly the mesoderm that forms the anteri- 
or chamber of the eye and the dura is defec- 
tive during fetal development, causing hypo- 
plasia of the iris and the sellar diaphragm. (1 
figure, 1 table, 25 references)—E. Lee Stock 


Ophthalmic Surgery 
TREATMENT OF DISTICHIASIS WITH CRYO- 
THERAPY. Frueh, B. R. (Dept. Oph- 
thalmol., Univ. Michigan, 1000 Wall 
St., Suite 2549, Turner Bldg., Ann 
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Arbor, MI 48109). Ophthalmic Surg. 

12:100, 1981. 

The surgical treatment of distichiasis has 
frequently resulted in disfigurement of the 
treated eyelid. Since the follicles of the aber- 
rant eyelashes in eyelids with distichiasis are 
placed more posteriorly than the follicles of 
normal eyelashes, it is theoretically possible 
to destroy the follicles of the aberrant eyelash- 
es without destroying the follicles of the 
normally placed eyelashes if transconjunctival 
cooling creates a sufficient temperature gradi- 
ent from the conjunctiva to the anterior tarsal 
surface. The author uses nitrous oxide with a 
boiling point of —88.5 C and employs a 
freeze-thaw-freeze cycle. The first freezing 
lasts 60 seconds and the second 45 seconds. 
The treatment seems promising, but specific 
details of treatment regimen need to be 
investigated. (1 figure, 2 tables, 14 referenc- 
es)—David Shoch 


Pediatrics 


UNUSUAL EYE ABNORMALITIES ASSOCI- 
ATED WITH CONGENITAL CYTOMEGA- 
LOVIRUS INFECTION. Frenkel, L. D., 
Keys, M. P., Hefferen, S. J., Rola- 
Pleszczynski, M., and Bellanti, J. A. 
(Medical College of Ohio at Toledo, CS 
10008, Toledo, OH 43699). Pediatrics 
66:763, 1980. 


The seven children described here had a 
variety of ocular abnormalities, including 
optic atrophy in four, anophthalmia in two, 
Peters’ anomaly in one, and retinal pigment 
abnormalities in three. This very high inci- 
dence of ocular abnormality in children with 
congenital cytomegalovirus infection suggests 
that this viral infection be searched for in all 
children who have ocular abnormalities at 
birth. (1 table, 26 references)—David Shoch 
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Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least six months before the date of occurrence. 


INTERNATIONAL SYMPOSIUM ON 
GENETICS IN OPHTHALMOLOGY 

An international symposium on genetics in oph- 
thalmology will be held in Jerusalem, Israel, Sept. 
20-23, 1981. For further information, write Prof. 


Saul Merin, Chairman, Organizing Committee, P.O. 
Box 983, Jerusalem, Israel 91009. 


INTERNATIONAL SOCIETY OF 
» GEOGRAPHICAL OPHTHALMOLOGY: 


SEVENTH INTERNATIONAL CONGRESS 


The International Society of Geographical Oph- 
thalmology will meet Nov. 7-10, 1982, in Asilomar, 
California. For further information, write William 
Miller, M.D., Rm. 418, 4141 Geary, San Francisco, 
CA 94118. 





XV MEXICAN CONGRESS OF 
OPHTHALMOLOGY 


The XV Mexican Congress of Ophthalmology will 
be held in Queretaro, Mexico, May 2-7, 1982. For 
further information, write Gil Villanueva-Diaz, 
M.D., Atlanta 157, Ciudad de los Deportes, Mexico 
18, D.F. 


UNIVERSITY OF WESTERN ONTARIO: 
ANNUAL CLINICAL DAY 


The University of Western Ontario will hold its 
annual clinical day on Sept. 11, 1981. For further 
information, write Dr. A. J. McKinna, Chairman, 
Dept. of Ophthalmology, University Hospital, Lon- 
don, Ontario, Canada N6A 5A5. 


SALLY LETSON SYMPOSIUM 


The Sally Letson symposium on strabismus will be 
held Sept. 24 and 25, 1981, in Ottawa, Canada. For 
further information, write Dr. A. G. Watson, 267 
O'Connor St., Suite 406, Ottawa, Canada K2P IV3. 


BASCOM PALMER EYE INSTITUTE: 
NEURO-OPHTHALMOLOGY COURSE 


The Bascom Palmer Eye Institute will give a neu- 
ro-ophthalmology course, Dec. 3-5, 1981, in Miami, 





Florida. The fee is $250 for practitioners and $100 for 
residents and fellows. For further information, write 
Bascom Palmer Eve Institute, P.O. Box 610326, 
Miami, FL 33161. 


NEW YORK UNIVERSITY: BASIC 
SCIENCE COURSE IN OPHTHALMOLOGY 


The New York University Post-Graduate Medical 
School will hold a Basic Science Course in Ophthal- 
mology, Sept. 8-Nov. 24, 1981. The fee is $1,300. 
For further information, write NYU Post-Graduate 
Medical School, 550 First Ave., New York, NY 
10016. 


AMERICAN DIOPTER AND DECIBEL 
SOCIETY MEETING 


The American Diopter and Decibel Society will 
sponsor a meeting Nov. 30-Dec. 4, 1981, in Puerto 
Rico. The fee is $200 for members and $250 for 
non-members. For further information, write 
Charles S. McConnell, M.D., Cedar Crest Profes- 
sional Park, Suite 110, 1251 S. Cedar Crest Blvd., 
Allentown, PA 18103. 


UNIVERSITY OF WASHINGTON: COURSE 
ON RECENT ADVANCES IN STRABISMUS 
AND PEDIATRIC OPHTHALMOLOGY 


The University of Washington will sponsor a course 
during a cruise to Alaska, Aug. 20-28, 1981. T he 
course will be on recent advances in strabismus and 
pediatric ophthalmology. For further information, 
write Melvin Carlson, M.D., 901 Boren Ave., Suite 
1030, Seattle, WA 98104. 


RETINAL VASCULAR CENTER OF THE 
WILMER INSTITUTE: 11TH 
ANNIVERSARY CONFERENCE 


The retinal vascular center of the Wilmer Institute 
will celebrate its 11th anniversary, July 12-17, 1981, 
at Big Sky, Montana. The conference is entitled 
“Diagnosis and Management of Retinal Vascular and 
Macular Disorders.” For further information, write 
Program Coordinator, Office of Continuing Educa- 
tion, Johns Hopkins University, 720 Rutland Ave., 
Turner 22, Baltimore, MD 21205. 
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WILMER INSTITUTE: SYMPOSIUM ON 
VISION PSYCHOPHYSICS AND 
DISORDERS OF THE VISUAL SYSTEM 


The Wilmer Institute will sponsor a symposium 
entitled “Vision Psychophysics and Disorders of the 
Visual System,” Nov. 12-14, 1981, in Baltimore, 
Maryland. The abstract deadline is July 1, 1981. For 
further information, write Robert Massof, Ph.D., or 
Daniel Finkelstein, M.D., Room B-34, Wilmer Insti- 
tute, Johns Hopkins Hospital, 600 N. Wolfe St., 
Baltimore, MD 21205. 


UNIVERSITY OF ROCHESTER: 
ULTRASOUND IN CLINICAL 
OPHTHALMOLOGY 


The University of Rochester will sponsor a course 
on ultrasound in clinical ophthalmology, Sept. 25 and 
26, 1981, at the University of Rochester, Rochester, 
New York. For further information, write the Office 
of Continuing Professional Education, University of 
Rochester Medical Center, 601 Elmwood Ave., Box 
677, Rochester, NY 14642. 


NEW MEXICO OPHTHALMOLOGICAL 
SOCIETY: ANNUAL MEETING 


The annual meeting of the New Mexico Ophthal- 
mological Society will be held June 25-27, 1981, in 
Santa Fe. For further information, write Walter J. 
Levy, M.D., New Mexico Ophthalmological Society, 
465 St. Michael’s Dr., #114, Santa Fe, NM 87501. 
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OCULAR HISTOPLASMOSIS: SECOND 
SYMPOSIUM 


The second symposium on ocular histoplasmosis 
will be held in Indianapolis, Indiana, Jan. 22 and 23, 
1982. For further information, write T.F. Schlaegel, 
Jr. M.D., Indiana University Medical Center, 1100 
W. Michigan St., Indianapolis, IN 46223. 


GEORGETOWN UNIVERSITY CENTER 
FOR SIGHT: SECOND ANNUAL REVIEW 
COURSE FOR OPHTHALMIC MEDICAL 
ASSISTANTS 


Georgetown University Center for Sight will hold 
its second annual review course for ophthalmic medi- 
cal assistants, June 4-6, 1981, in Washington, D.C. 
For further information, write Phyllis Fineberg, 
C.O.T., Director, Ophthalmic Medical Assistants 
Programs, Georgetown University, Center for Sight, 
3800 Reservoir Rd., Washington, DC 20007. 


ORTHOPTIC COUNCIL: WRITTEN AND 
ORAL EXAMINATIONS 


The Orthoptic Council is sponsoring written and 
oral examinations for students who have completed 
two years of approved orthoptic training. The written 
examination will be given in a number of training 
centers on June 23, 1981. The oral practice examina- 
tion will be held in Indianapolis, Indiana, on Sept. 
26, 1981. For further information, write Stewart M. 
Wolff, M.D., 803 Cathedral St., Baltimore MD 
21201. 


JULES STEIN, M.D. 
APRIL 26, 1896-APRIL 29, 1981 


Jules Stein, M.D., founder of Research to Prevent Blindness, Inc., 
died Wednesday, April 29, 1981, in Los Angeles. Dr. Stein is survived 
by his wife, Doris; his daughters, Jean vanden Heuvel and Susan 
Shiva; and by four grandchildren. 
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KELMAN COURSE 
ON INTRA-OCULAR 
IMPLANTS 


LENGTH OF COURSE: 


1 Day Workshop—(Given every other 
month) 


















CURRICULUM: 


Anterior vs. Posterior I.0.L.’s 

Contraindications to Anterior |.O_L. 

Advantages of Kelman 1.0.L. 

Size and Stability of |.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.0.L. in Intracapsular. 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 



















COST: $125.00 


Video Cassette on 
technique available. 
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THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 

Richard Keates, M.D. 

Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 

Jess C. Lester, M.D. 

Howard L. Lieberman. M.D. 
Stephen LoRe, M.D. 

William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas. M.D. 

Donald L. Praeger, M.D. 
Malcolm S. Roth. M.D. 
Howard Sawelson, M.D. 

Ned L. Snider, M.D. 

Joseph Spina, Jr.. M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques: Phaco Skills: 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium: Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course: 
Category 1 


Tuition: $850° Residents: $200° 


includes optional Kelman Anterior |O.L Course 
(one additional day) 
















































FOR FURTHER DETAILS, CONTACT: 


The David J. Kelman 
Research Foundation. Inc. 
150 East 58 Street 
New York New York 10022 
(212) 838-2870 
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When you're ready for the finest. 


i N Built for 
1 Performance. 


Move up to RELIANCE", the finest obtainable 
in professional optical equipment. Start with 
the designer conceived 980 fully-powered 
chair/table with outstanding contemporary 
styling and effortless power-positioning. Ease 
into a “5480” Five Legged Pneumatic Stool 
with unique SENSA®-FOAM to feel relaxed 
and refreshed after a long day. Complete the 
trio with time-tested 7780 Instrument Stand 
and 1280 Instrument Table to put everything 
at your fingertips—again effortlessly. Call 
your dealer, or write: F. & F. Koenigkramer, 
96 Caldwell Drive, Cincinnati, Ohio 45216, 
(513) 761-7444. Dept. AJO-5. 


SH OoObpDUo TS 








Priced for Value. 


Manufactured in Cincinnati, Ohio. U.S.A.—since 1898. 
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| INTERNATIONAL SOCIETY OF REFRACTIVE KERATOPLASTY 
ANNOUNCES 





VIEWPOINT 


Announcing a new way to keep up with all the latest developments in Refractive Surgery. Viewpoint is a new subscription 
tape digest of current opinion, recent lectures, exclusive interviews, Special forums and editorial comment on recent 
developments of Refractive Surgery. 


EXCLUSIVE INTERVIEWS BY: 
* TROUTMAN e KAUFMAN e FRIEDLANDER « SWINGER « MYERS + BORES 
.». and many others. 


VOLUME 1: 
TAPE 1: TAPE 3: 
Richard Troutman, M.D.—Side 1 George Waring, M.D. and Ronald Smith, M.D.—-Side 1 
Leo Bores, M.D.—Side 2 William Myers, M.D.—Side 2 
TAPE 2: TAPE 4: 
Herbert Kaufman M.D.—Side 1 Miles Friedlander, M.D.-~Side 1 
Casimir Swinger, M.D.—~Side 2 Luis Ruiz, M.D.—Side 2 


4 ONE HOUR CASSETTES PER VOLUME IN A SPECIAL ALBUM. PRICE $49.95. 


ES ecg ea ns et a ey rn ince pl ct tne ES a T 


SUBSCRIPTION ENROLLMENT FORM 


0 Please send me Volume 1 of VIEWPOINT: Enclosed is my check for $49.95 © plus $3.00 postage and handling. 


NAME sone a a i 
renee ren 


ADDRESS_ 





eenean a e r 


a a ee | AN A 
MAIL TO: International Society of Refractive Keratoplasty 

c/o Richard Villaseñor, M.D. 

14935 Rinaldi Street 

Mission Hills, CA. 91345 
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The Crawford 
Lacrimal 








Intubation Set 


“An improvement over other methods” 


A simple procedure designed by J.S. Crawford, M.D., which 
speeds up the process of inserting the lacrimal intubation 
tubing with less trauma and tearing of the nasal floor. 


Achieved with two flexible stainless steel wires .016" dia- 
meter and a specially designed hook. The s/s wires have 
silver olive shape tips for grasping with the special hook 
and permits ease of extraction from the inferior meatus of 
the nose. 


Is particularly helpful in those cases where repeated prob- 
ings have failed. Useful in the reconstruction of the lacrim- 
al outflow system and dacryocystorhinostomy. 


REFERENCES: 


1. 


Crawford, J.S. Intubation of Obstruction in the 
Lacrimal System. Canadian J Ophthal. 12.289, 1977 








Method of inserting silicone tubing through upper 
and lower canaliculi being brought out through 
nostril by hook. 


Ordering Description: 


#C105 Crawford Lacrimal Intubation Set 
#C106 Crawford Special Hook 


Imperial Optical Canada 


Instrument Division 
258 Victoria Street 
Toronto, Ontario, Canada 





IN THE U.S.A CONTACT: JEDMED INSTRUMENT CO, 1430 HANLEY INDUSTRIAL CT, ST. LOUIS, MO. 63144 


Rodenstock Dual Instrument 
“Your’...Contact Lens Lane 





e Combines the C-BES halogen light source for brighter. 
Ophthalmometer with the crisper light. 
HSE/20 Slit lamps on one base. Three instruments in one: 

e K readings in both millimeters ophthalmometer, slit lamp and 
and diopters, read internally. radius gauge. Two simple 

e No user correction necessary attachments enable measure- 
for eyepiece at the C-BES. ments of the radii of soft and 


e HSE/20 comes standard witha hard contact lenses. 


> 
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v CL-Dual Instrument 
ws 
-_-- unconditional 
2-year Warranty 
includes all parts and labor 
ji gi 3 


m ‘ia, 


MOOLSNAGOY/NYNEOD 





COBURN Optical Industries, Inc., Professional Products Division 
1375 South Fort Harrison, Clearwater, Florida 33516 
(800) 237-5906 In FL. call collect (813) 443-2606 Telex 80-3860 








Name 
[C] Please send me additional information on ici 
the CL-Dual ddress _ i 
L} | would like to arrange a demonstration of City z 








the CL-Dual 
State Zip 
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4 HMS "(medrysone). 
Remember it for relief of allergic 
conjunctivitis. 


HMS controls the tearing, redness and pain of superficic 
ocular inflammation. Yet it has less propensity to raise IOP 
than dexamethasone. And the Liquifilm® (polyvinyl alcohc 
1.4%) vehicle comforts and lubricates your patients dry, 
irritated eves. Allergan Pharmaceuticals, Inc 
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ESTELLE ms FOUNDATION 
THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 

ANNOUNCE 
INTRA-OCULAR MICROSURGERY 
WORKSHOP 
Featuring 
The Ocutome and Fragmatome Systems 
August 21 and 22, 1981 


OBJECTIVES: The goals of this two-day workshop are twofold: 
1. To present the range of potential uses to which the Ocutome and Fragmatome systems can be put: this will be accomplished by didactic 
sessions which concentrate on practical, clinical applications involving the anterior segment. 
2. The second objective is to provide actual first-hand practice with Ocutome and Fragmatome techniques. Microsurgery using pig eyes will 
be supervised by the instructors. 















D ESTELLE DOHENY EYE FOUNDATION 













FACULTY 
Program Chairman: Kenneth R. Diddie, M.D. Associate Professor of Ophthalmology—University of Southern California—School of Med.—L.A., California 
Zden Gregor, M.D.—Assistant Professor of Ophthalmology—USC—School of Medicine—Los Angeles, California 

Thomas Hanscom, M.D.—Chief Ophthalmology Section Wadsworth V.A. Hospital—Los Angeles, California 

Richard Ober, M.D.—Assistant Professor of Ophthaimology—USC—School of Medicine—Los Angeles, California 

Conor C. O'Malley, M.D.—Associate Clinical Professor of Ophthalmology—UC at San Francisco. Private practice: San Jose, California 

Stephen J. Ryan, M.D.—Professor and Chairman of Ophthalmology—University of Southern California—School of Medicine—Los Angeles, California 
David J. Schazlin, M.D.—Assistant Professor of Ophthalmology—-USC—Schoo! of Medicine—Los Angeles, California 

Ronald E. Smith, M.D.—Assistant Professor of Ophthalmology—School of Medicine USC—Los Angeles, California 

Walter H. Stern, M.D.—Associate Clinical Professor—UC San Francisco, California 

C. P. Wilkinson, M.D. 













Information: Nancy Call (213) 224-7752 
Cancellation: $50.00 non refundable service charge. 
To register mail fee to: 
Microsurgery Workshop, 1355 San Pablo Street, Los Angeles, California 90033 
Please make checks payable to: Estelle Doheny Eye Foundation 












HMS ‘(medrysone)... memorable therapy. 


HMS” (medrysone) 1 0% Liquifilm* sterile ophthalmic suspension 

CONTAINS: medrysone* 10%, with Liquifilm (polyvinyl alcohol) 1 4%, benzalkonium chloride. edetate disodium. sodium chloride, potassium 
chloride: sodium phosphate monobasic monohydrate. sodium phosphate dibasic anhydrous. hydroxypropyl methylcellulose. purified water and 
sodium hydroxide or hydrochloric acid if needed to adjust pH “Licensed under US Patent 2968655 Medrysone (previously known as 
hydroxymesterone) belongs to the family of steroids, related Structurally more to progesterone than to other avaiable corticosteroids It is a white crystalline powder, sparingly 
soluble in water. with a melting point of approximately 162°C. and empirical formula of C22H3203 and a molecular weight of 344 50 The specific rotation of a 1% solution of 
medrysone in chloroform is between +184° and +192° It hos a characteristic ultraviolet absorption maximum of 242+1 muillimicrons in 95% ethanol solution Chemical Name: 
118-Hydroxy-6-methyipregn-4-ene-3. 20 dione ACTIONS: HMS (medrysone) is a synthetic steroid with topical anti-intlammatory and anti-aliergic activity Steroids inhibit the 
inflammatory response to inciting agents of mechanical. chemical. or immunological nature of edema, fibrin deposition capillary dilatation and leucocyte migration. capillary 





the optic nerve, and defects in visual acuity and fields of vision However. data from 2 uncontrolled studies'-? indicate that in patients with increased intraocular pressure and in those 
Susceptible to a rise in intraocular pressure UPON application of topical steroids, there is less effect on pressure with HMS than with dexamethasone or betamethasone 


in fhe conjunctival sac up to every four hours Shake well before using DO NOT FREEZE HOW SUPPLIED: As a sterile Suspension in 5 mi and 10 mi plastic dropper botties 
On prescription only NOTE 5 mi bottie filled to 1/2 capacity and 10 mi bottle filled to 2/3 capacity for proper drop control 


REFERENCES: | Becker, B and Kolker A E ‘Intraocular Pressure Response to Topical Corticosteroids” in Ocular Therapy Complications and Management Irving Leopold, Ed St Louis 
CV Mosby. 1967 pp 79-83 2 Spaeth.G Hydroxymethylprogesterone, Arch Oph 75 783-787 1966 


AllERCAN PHARMACEUTICALS, INC., IRVINE, CA 92713, U.S.A. 
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In Retinal Artery Pressure Reading and Viewing 


This precision hand held instrument permits e 
artery pressure. The disc and arteries are seen 


conjunction with a slit lamp. While viewing, 
the examiner applies gradual force to the lens 
until the end point is reached. Total force 
applied is shown in grams by the maximum 
indicator, with the pointer remaining at the 
end point until pressure is released. 


The examiner can hold this easy-to-use 
instrument in one hand while performing the 
measurement, with no need for an assistant. 
Both patient and examiner may remain in one 
position for examination of both eyes. 


Features 


e Two bi-directional index pointers — direct 
force indicator, and maximum force 
indicator which remains in place for 
measurement recording. Gauge is calibrated 
in grams. 

e Ophthalmodynamometer and fundus lens 
are supplied in attractive 7” x 4” x 2” case. 
Instrument weighs only 9 3/4 ounces. 


Cooper Medical Devices Corporation 
Clinitex Division 

600 McCormick Street, San Leandro, CA U.S.A 94577 

In California call: 415-568-6800 

In Continental U.S. 800-227-0591 (toll free) 

Telex (910) 366-7341 


F” 






i 





2 


Cooper Medical Devices Corporation Clinitex Division 
600 McCormick Street, San Leandro, CA U.S.A. 94577 


O Please send more information 
O Please have your representative contact me 


Name Title 








Hospital or Clinic 
Address 
City 
Phone 
ODYN AJO 








SS | 








asy reading of diastolic and systolic retinal 
clearly through a fundus contact lens in 


” Yablonski Fundus Lens 
é Ophthalmodynamometer 
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BASIC SCIENC 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Phys- 
iology, Biochemistry, Embryology and Genetics, Motility, Glaucoma, Phar- 
macology, Neuro-ophthalmology, Fluorescein Angiography, Optics and 
Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. 
Dellaporta, P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., S. Kramer, M. 
Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R, Shaffer, 
R. Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 


Tuition is $900.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
























POST GRADUATE INSTITUTE, NEW YORK EYE & EAR INFIRMARY 
ANNOUNCES 
ONE DAY INTRAOCULAR LENS COURSE 
Saturday, June 13, 1981 
NEW YORK BLOOD CENTER—310 E. 67th Street, N. Y.C. 


* * * 


A practical course emphasizing surgical techniques, pitfalls and complications. 
Course Director: Joseph Meltzer, M.D. 


Faculty 
R. Binkhorst, M.D. J. Finlay, M.D. L. Lieske, M.D. 
J. Buxton, M.D. D. Gormley, M.D. J. Meltzer, M.D. 
R. Coles, M.D. R. Koplin, M.D. L. Pape, M.D. 
J. Dodick, M.D. E. Uribe, M.D. 


Special Guest: Jan Worst, M.D. 


+ 


CME Credits, Category 1: 8 

Tuition: $100.00 Residents: $25.00 1980 Registrants: $75.00 

For registration and additional information, please write: Jane Stark, Registrar, Post Graduate 
institute, New York Eye & Ear Infirmary, 310 E. Fourteenth Street, New York, N.Y. ‘10003 
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The oldest continuous 
implantation course 
in the United States. 


One-thousand and sixty-seven 
opthalmologist trained 
since 1974 


DIRECTORS 
Donald E. Dickerson, M.D. 


Santa per wh 
a 
Mo nic q deed Life Surgery 


Video Observation of All 


T ; 
Hos ital pre-and Post Operative Care 
= ee 
Me ical TOL Power Calculations 


Endothelial Counts 
Practice Animal Lab 
en er Retinal and Corneal Care 


with Intracular Lenses 


Intraocular LENS — Bins. 
Implantation ry a 


Kenneth J Hoffer, M.D. 
Cour se John E. Gilmore, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Jay Gross, M.D. 
C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
All Lens Styles Charles E. Olmstead, Ph.D. 


James J. Salz, M.D. 


r Clifford T , M.D. 
Intracapsular Techniques Murry K. Weber, M.D. 


‘ GUEST LECTURERS 
Extracapsular Techniques John J. Alpar, M.D. 


erat a ond rag a 
4 + 1: Cute Š s12, 
Conventional Expression aa N. Dalaney, MLD. 
ah. : Malcolm A. McCannel, M.D. 
Phacoemulsification Stephen A. Obstbaum, M.D. 
, C. William Simcoe, M.D. 
(Cavitron approved) 





| Course Dates Fee: $750 

' 1981 Lunch and amenities included 
Cancellation: $250 non-refundable service charge 
O June 4, a 6 


Approved for 9 units each day continuing medical education 
O Sept. 10, 11,12 credit CMA AND AM Category | 


O Dec. 3, 4, 5 Name 
Address 


| 

| 

| 

| 
Phone a 
| 

| 

| City_— m 
| 

| 

| 

| 

| 

| 


_State —— 


Make check payable to Santa Monica Hospital Medical Center 
and mail to Ruth Thompson Creatura 


Charlie Ruggles Ophthalmology Department 
Santa Monica Hospital Medical Center 


SO AMERICAN JOURNAL OF OPHTHALMOLOGY 











THE EDWARD S. HARKNESS 
EYE INSTITUTE 


Columbia-Presbyterian Medical Center 
New York, New York 


announces 

A BASIC SCIENCE COURSE 
for 

Residents of Ophthalmology 













September 8, 1981-December 22, 1981 
8:00 A.M. to 12:15 P.M. Daily 


Fee: $600 














Inquire 


Alice B. McBride 
635 West 165th Street 
New York, New York 10032 


(212) 694-2725 











Tele: 


) teiba fics thir; ig iit this Aier 3S Dy 






SECOND ANNUAL 
OPHTHALMIC SYMPOSIUM 


Departments of Ophthalmology, 
Otolaryngology, Plastic Surgery, 
Eastern Virginia Medical School | 
and Department of Ophthalmology, Naval | 
Regional Medical Center | 


FACULTY 

Richard Miller, M.D. 
Jack Mustarde, M.D. 
Carl Patterson, M.D. 


Bruce Bodner, M.D. 
James H. Carraway, M.D. 
Charles E. Horton, M.D 
Reed Knight, M.D. J. Aston Sherrill, M.D. 
Ira R. Lederman, M.D. Byron Smith, M.D. 


PROGRAM SUBJECTS 


Trauma—Orbital Ptosis 
Involvement Lacrimal Drainage 
Trauma—Lid Injuries system 


Cosmetic Surgery Entropion—Ectropion 
Lid and Adnexa Tumors 


June 18-20, 1981 
Sheraton Inn, 
Virginia Beach, Va. 





Call: William T. Humphrey, M.D. 
(804) 622-7000 or 
(804) 446-5859 






INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact ouùr 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message 'RAYNEROPT 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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PARK in cooperation with SHERIDAN PARK HOSPITAL 
% and NEW YORK MEDICAL COLLEGE 
WESTERN 


FOUNDATION NEW YORK 
TUTORIAL 


Course Directors: 
John H. Park, M.D. 
Herbert L. Gould, M.D. 


FACULTY: 


The 
Herbert L. Gould, M.D. ig R 
Leeds E. Katzen, M.D. W 4 
Charles D. Kelman, M.D. 
Bernard L. McGowan, M.D. 
John H. Park, M.D. 


Harald LR Sewelson, M.D. for the ophthalmic 
Paul J. Steckmeyer, M.D. sur g eon an d his 


20 CME CREDITS 
AUGUST 21, 22 and 23, 1981, BUFFALO, N.Y. 


E Live surgery observation of both KPE and planned 
ECCE combined with rotation through OR. 

mw “Hands on” experience with the Cavitron Phaco 
and/or other I & A machines using cadaver and 
animal eyes. 

E Implantation of IOL's after both KPE and planned 
ee 

E Video “instant replay” for self analysis. 

E Practical, individual guidance by leading 
EXTRACAP surgeons. 


HOTEL: Contact Marriott Inn, 1340 Millersport Highway, 
Buffalo, NY 14221 (716) 689-6900. Be sure to 
mention PARK EYE FOUNDATION. 





PARK EYE FOUNDATION 


Park Center C $750 Oph i 
phthalmologists 
170 Maple Road O $450 Resident-in-Training 


Buffalo, New York 14221 C] No charge for non-physician surgical team members 
(716) 634-4054 


Please include names of all registrants. 





MNE: a O | 
ADDRESS: — 


CITY: st | -2 d | s e COE 
MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 
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The University of Minnesota Department of Ophthalmoiogy 
Presents 
EXTRACAPSULAR CATARACT EXTRACTION 
and 
POSTERIOR AND ANTERIOR CHAMBER LENS WORKSHOP 
July 16-18, 1981 Minneapolis, Minnesota 
Course Director: Richard L. Lindstrom, M.D. 
Faculty: Azis Anis, M.D., Donald J. Doughman, M.D., Wm, S. Harris, M.D. 
Larry Lieske, M.D., Malcolm McCannel, M.D., Guy Knolie, M.D. 
University of Minnesota Department of Ophthaimoiagy 
Faculty: Wm. Knobloch, M.D., Jon Pederson. M.D. 
Herbert Cantrili, M.D., Robert Ramsay, M.D. 
Course Content 
Phacoemulsification and Planned Extracapsular Cataract Extraction Techniques, intensive Personal Laboratory Instruction 
with Cavitron 8000A and Mcintyre-Pearce | & A Needies 
Lens implantation Techniques for Anis, Harris, Shearing, and Sinsky Style Posterior Chamber jOLs. and Kelman and 
Lieske Style Anterior Chamber IOLs 
Departnent of Ophthalmology Staff Physicians will Augment Lecture Series on Pre and Post Operative Care, A-Scan, 
Specular Microscopy, and Prevention and Management of Carnplications 
Complications Seminar 
Registration 
Tuition: $400 Lecture and Lab; $250 Lecture Only 
Laboratory Participation Limited 
20 Hours CME 


For Registration and further information contact: 


Chrissy Lindstrom or Judy Lange 
University of Minnesota, Department of Ophthalmology 
9-240 Health Sciences, Unit C, Box 493 Mayo Memorial Bidg. 
516 Delaware St. S.E., Minneapolis, MN 55455 (612) 376-9195 







Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 











Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
Ina study of 120 patients, 93%% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort” and 97% were rated as “good or excellent integ- 
rity’. Many of the patients had previously been fitted with conventional contact 


lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 








Write today for your reprint, “Results of a Systematic Approach to Fitting Kera- 
toconus”, by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 






SOPER INTERNATIONAL OPHTHALMICS 
a division of 
(PRE) CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77627 
Phone 800-231-3561 (In Texas 800-392-2279) 
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laser 
photocoagulation 
lenses 


Ocular’s specially designed lightweight plastic lenses with 
anti-reflective glass coating are an important asset to the 
opthalmic surgeon. These lenses provide a large binocular 
viewing field and precise control of the laser beam for 
coagulation. Ocular Instruments’ lenses are provided 
either individually or in sets to permit laser therapy that 
provides for the greatest ease of use and most comfort to 


the patient during long procedures. 





LASER SET 3: Universal Three Mirror Lens, McLean Prismatic 

Fundus Lens, Wilson Three Mirror Fundus Lens 

C) Please send LASER SET 3 and invoice for $785.00 

O Please send additional information about other diagnostic, Sur- 
gical and photocoagulation lenses 

Ocular Instruments, Inc 

PO. Box 598 e Redmond, WA 98052 e (206) 885-1263 


NAME 2. ns Aea = aie 
ADDRESS —_— Sea Eat 51S ET pues 
CITY fs STATE _ ZIP es 


eee ee 


Sd AMERICAN JOURNAL OF OPHTHALMOLOGY 


-| SUPRAMID EXTRA” 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 





—proven in all types of surgery for 30 years 


+ THE inert polyamide ¢ Extremely strong 
e Non-absorbable e Ties easily...with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA® sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on ¢ Needies by Sharpoint®: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 
Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or “Guibor-design’’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH occcasa bererin oi for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave.. 


Washington, D.C. 20014 
Phone: 301-657-8920 
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A COMPREHENSIVE COURSE IN INTRAOCULAR 
LENSES AND PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D. 
Edwin Hill, M.D. Steven Shearing, M.D. 
Thomas Mazzocco, M.D. 


GUEST FACULTY 
Mr. Eric Arnott, Great Britain Richard Kratz, M.D., U.S.A. 
Robert Azar, M.D., U.S.A. Michael Lieppman, M.D., 


Michael! Blumenthal, M.D., Tel Aviv James Little, M.D., U.S.A. 
Leo Bores, M.D., U.S.A. Richard Livernois, M.D. 
Leonard Christensen, M.D., U.S.A. William Maloney, M.D., 
Michael Colvard, M.D., U.S.A. Donald Praeger, M.D., 
Michael Garrison, M.D., U.S.A. Edgar Rainin, M.D., U. 
William Harris, M.D., U.S.A. Donald Serafano, M.D., 
William Vallotton, M.D., 


COURSE INCLUDES: 


10 or more live cases with Posterior Chamber Lenses (Sinskey, Shearing, Faulkner), the Mark VIII 
Choyce lenses and Binkhorst type lenses using Extracapsular and the latest modifications of the ““Pha- 
coemulsification Techniques,” Terry Keratometer and Astigmatism and Myopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery using the “Phacoemulsifier,” Patient selection, Pre and 
Post-operative care, Post operative examinations, Intraocular lens calculation, Complications including 
removal and changing of lenses. : 


Brainstorming with the Faculty 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


COURSE DATES 
June 4-6, 1981 
July 30-Aug. 1, 1981 e September 10-12, 1981 * October 15-17. 1981 e December 10-12, 1981 


Course Limited to 16 for Personalized Instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00* Cancellation Fee: $150.00 
Cavitron Approved 





Please detach and mail with tuition to: 

The Foundation For Ophthalmic Education 

2232 Santa Monica Boulevard, Santa Monica, California 90404 21 3-829-4711 
Please send me further information. | am interested in the Course for: 

O June O July O September O October O December 


Name 








Office Address 





Office Phone 
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Infarction of the optic nerve head in children with accelerated hypertension DAVID TAYLOR, JAMES 
RAMSAY, SUSAN DAY, AND MICHAEL DILLON 


An electromyographic study of esotropia YUKIHIKO MITSUI, OSAMU TAMURA, KEN-ICHI HIRAI, KAZUMI 
AKAZAWA, MARIKO OHGA, AND KATSUKO MASUDA 


Dynamic vergence eye movements in strabismus and amblyopia: asymmetric vergence ROBERT V. KENYON, 
KENNETH J, CUIFFREDA, AND LAWRENCE STARK 


Tamoxifen retinopathy CRAIG A. MCKEOWN, MANO SWARTZ, JOHANNES BLOM, AND JOHN M. MAGGIANO 


Vitelliform macular lesions HAROLD W, SKALKA 


Bilateral maculopathy simulating ‘cherry-red spot’ in a patient with Crohn’s disease Y. YASSUR, M, SNIR, 
S. MELAMED, AND I, BEN-SIRA 


Choroidal neurilemmoma—an unusual clinical misdiagnosis R. B. $. PACKARD AND J. HARRY 


Choroidal neovascularisation induced by photocoagulation in sickle cell disease P. 1. CONDON, L, M. 
JAMPOL, SUSAN M. FORD, AND G, R. SERJEANT 


Scleral homograft inlay for correction of cicatricial entropion and trichiasis CHAKKO PUTHENPURAYIL 
THOMMY 


Spontaneous reformation of lower eyelid HEMANT K. MEHTA 
Congenital total eversion of the upper eyelids K. O. BENTSI-ENCHILL 


Trichofolliculoma of the eyelid B, CARRERAS JR., I. LOPEZ-MARIN JR., V. G. MELLADO, AND M. T. 
GUTIERREZ 


Correspondence 
Book reviews 


Notes 


S 


Annual Subscription (12 issues a year) $88.00 


All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 1172 
Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be ordered from 
the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 
WCIH9JR, England, or through any leading subscription agent or bookseller. 







OPTIMUM 
MAGNIFICATION 
WITHOUT 

FIELD LOSS 


The Poole Telescopic Attachment 
For The Keeler Indirect 
Ophthalmoscope 


è Gain optimum magnification: 2x - 10x 

è No field reduction 

@ Improved Penetration of small pupils, 2mm 
@ Improved stereopsis 


Now, from Keeler, the Poole Variable Focus Telescopic 
\ttachment — a lightweight removable device that 
ncreases the magnification of indirect viewing by 
approximately 2.5x without field loss, allowing more precise 
*xxamination of the fundus, even with 30D lens. 


‘he Poole Attachment allows flexibility in focusing and 
nagnification as well as providing improved stereopsis and small pupil penetration. 


‘he Poole Attachment with clip-on eyepieces can be ordered for use on most existing 
Ceeler Indirects or with any new kit. For further details on the Poole Attachment and 
he Keeler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 
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(Poole, Poler, and Sudarsky). Schematic representation of the use of viewing lens distance and power variation to optimize 
stereopsis and magnification for a given pupillary aperture. Left, Variable focus telescopic ophthalmoscope focused on the 
viewing lens image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable focus telescopic ophthalmoscope 
focused on the viewing lens image at 60cm (pupillary diameters: 4mm, 3mm, and 2mm). Fundus Magnifications 1.5x with 30D 
at 60cm to 8.5x with 14D at 30cm. 


KC AkKeeler 


..with the future in sight 


Name 
Hospital 
City/State/Zip 


CO Please have a representative call. 


O Please send further information on the Keeler Motorized Microscissors. 
eC eC er O Please send literature on other Keeler Instruments and Professional Equipment. 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


..with the future in Sight Philadelphia e New York © Boston © Los Angeles + Chicago © Houston Atlanta + Cleveland « San Francisco 
Call toll free 800-523-5620 (in PA call 215-353-4350) © All products serviced in Broomall. PA 


INTERNATIONAL SALES &MARKETING 
Clewer Hill Road, Windsor Berks SL44AA England. Tel:07535 57177 Telex:847565 
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SURGICAL MANAGEMENT OF CATARACT, 
GLAUCOMA AND CORNEAL DISORDERS 


September 23, 24, 25, 1981 


13th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFER- 
ENCE-—LOS ANGELES, CALIFORNIA, Sponsored by Doheny Eye 
Foundation and USC Department of Ophthalmology, HYATT 
REGENCY HOTEL 711 5. Hope Street, Los Angeles, SA 90017. 


FOR PRACTICING OPHTHALMOLOGISTS: Current techniques of cataract 
extraction, intraocular lens insertion, penetrating keratoplasty, and 
| Results with extended wear aphakic 
contact lenses and intraocular lenses presented. Management of in- 
traoperative and post Operative complications stressed. Corneal trauma, 
perforations, non-healing abrasions, bullous keratoplasty, current ker- 


glaucoma surgical procedures. 
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ESTELLE DOHENY EYE FOUNDATION 


D 


atoplasty techniques (with and without intraocular fens), refractive surgical techniques discussed. Management of glaucoma 
with emphasis on surgical techniques. Step-wise approach to glaucoma patients. inctuding medical therapy. 

Halt-Gay of mini-workshops featuring detailed videotape demonstrations of various surgical procedures, Small groups; experienced 
instructors. 


GUEST FACULTY 
Jose |. Barraquer, M.D. 


Perry Binder, M.D. 
Stuart 1. Brown, M.D. 
Robert E. Christensen, M.D. 


Richard Elander, M.D. 


Miles Galin, M.D. 

Norman Jaffe. M.D. 
Herbert E. Kaufman, M.D, 
Manus ©. Kraff, MD. 


irving H. Leopold, M.D. 
Thomas H. Pettit, M.D. 


Robern Shaffer, M.D, 
Waiter J. Stark, M.D. 


DIRECTOR: Ronald £. Smith, M.D. Co-Directors: 


DOHENY — 1ST FACULTY 
Ronald H. Akashi, M.D, 
Kenneth R. Diddie, M.D. 
Jerry Dənin, MD., 
Steven Seldon, MD. 
Francis ©. Hertzog, M.D. 
Arthur Hurt, MLD. 

A, Ray irvine, M.D. 
James Jester, Ph.D. 
Richard P. Kratz, M.D. 
Larry Leiske, M.D. 

Ezra Maguen, M.D. 

Don S. Minckler, M.D. 


Anthony 8. Nesburn, M.D. 
Richard R. Ober, M.D, 
Arthur E. Oberman, M.D. 
Ralph S. Riffenburgh, M.D. 
Stephen J. Ryan, M.D. 
James Salz, M.D. 

David J. Schanzlin, M.D. 
H. John Shammas, M.D. 
Ronald E. Smith, M.D. 
Douglas Steel, M.D. 
Richard A. Villasenor, M.D. 
James Wilson, M.D. 
Warren Wilson, M.D. 


A. Linn Murphree, M.D, 
Tuition: $400.00—Certified for 21 hours credit, Category |, AMA and CMA 


Anthony B. Nesburn, M.D., David Schanzlin, M.D. 


For application/brochure: Bill Dowey, Conference Office, 1355 San Pablo Street. Los Angeles, CA 90033. 


Phone (213) 224-7751, 
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intraocular 


Step-by-step instructions from 54 contri- 
the butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


lens 


manual e Where and how to order lenses 


e Complications and how to treat them 


BY DENNIS D SHEPAPD. MD FACS 


cae meni pe tanner er seme 


GREENE 
HERTZOG 
HILES 
HIRSCHMAN 
HOFFER 
HUBBELL 
JAFFE 


JUNGSCHAPFFER 


KEATES 
KELMAN 





KRAFF 
KRASNOV 
KRAATZ 
KWITKO 
LEESKE 
LITTLE 
MANSCHOT 
McCANNEL 
McINTYRE 
MICHELIS 
OSHER 


* Simplified lens power calculation 
* Implantation instruments 


è Intra- and Extracapsular techniques 


A-Scan Ultrasonography 


Informed consent forms 
* Post-op care 
¢ FDA & IRC regulations and reporting 


Surgical fees and 3rd party billing 
© 464 pages, 1163 references, illustrated 


t Dennis Shepard, M.D. Publisher 


PEARCE 

PROKOP _ - 1414 South Miller Street - 
SHEARING j i l 

no Santa Maria, California 93454 USA | 
SIAT z i 

Sra l Please send me copies of i 
STEIN, ithe NEW IOL Manual at $40 each. § 
TENNANT ! Price includes tax and postage/ i 
PE le handling (in U.S.A.). Enclose check. ! 
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FELLOWSHIP IN ANTERIOR 
SEGMENT SURGERY 


Under supervision of: 


Norman S. Jaffe, M.D. 
Henry M. Clayman, M.D. 
David S. Light, M.D. 

and 

Mark S. Jaffe, M.D. 


Experience will be provided in all modalities of cataract surgery, including intracapsular, ex- 
tracapsular, and phacoemulsification with and without lens implantation. Extensive exposure 
to diagnostic adjuncts, such as ultrasound and specular microscopy, is part of this fellowship. 
The successful applicant would be expected to participate in a research project. 


Applicants are being considered for a one year fellowship commencing July 1982 and should 
contact: 
Ms. Lyn Johnson 
Miami Eye Foundation, Inc. 
1680 Michigan Avenue 
Miami Beach, Florida 33139 
Telephone: (305) 532-1768 


INVITATION TO THE VIII 
CONGRESS ASIA-PACIFIC 
ACADEMY OF OPHTHALMOLOGY 
BANGKOK THAILAND 
- 4 DE NOVEMBER 29-DECEMBER 4, 1981 


SPECIAL GROUP FLIGHTS HAVE BEEN ARRANGED TO OFFER THE LOWEST COST. 


PRE AND POST CONVENTION TOURS INCLUDING JAPAN, HONG KONG, INDONESIA, 
SINGAPORE AND CHINA. 


FOR INFORMATION, PLEASE CONTACT: 


TRAVIS PACIFIC CORPORATION 
210 POST STREET, SUITE 718 
SAN FRANCISCO, CALIFORNIA 94108 
TELEPHONE: CALIFORNIA 415-392-1230 
CONTINENTAL UNITED STATES 800-227-4352—TOLL FREE 


OFFICIALLY APPOINTED AGENTS FOR NORTH AMERICA 





New DYNAVAC. .. Makes 
creening with 

Ophthalmodynamometry 
ractical 





The new DYNAVAC Suction Ophthalmo- 
dynamometer allows you to screen your elderly 
patients for potential stroke candidates. 


These DYNAVAC features make Suction C Jonthaimo- 
dynamometry the ogical screerung insttument for occlusive 
Gisease of the internal Carotid Artery System 


® Accurate Measurements 
Suction 3s utiézeci rather than the cid Compression Method 
è Ease of Operation 
Physician easily observes the Optic Vessel and operate 
instrument without an assistant, E 
® Results Displayed Electronically | 
Diastolic: anc Systolic pressure of each eye is displayed 
simultangously on digital readouts. 
è Portable 
Lightweight, can easily be transterred to hospital or nursing 
home for patent screening. 
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FELLOWSHIP 
in 
ANTERIOR 
SEGMENT 


Accepting Applications 
for 1982, 1983 


Apply to: 
John H. Sheets Assoc., P.A. 
Route 1, Box 210 
Odessa, Texas 79763 


FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadlines for submission of ap- 
plications: June 30 for a fellowship 
starting the following January; 


November 30 for a fellowship starting 
the following July. Please direct all in- 
quiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 
THE HEED OPHTHALMIC 
FOUNDATION 
303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 





FELLOWSHIP 
IN 
PEDIATRIC OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR SICK CHILDREN 


July 1982—June 1983 
Toronto, Canada 


Wide Experience in all 
Areas of Pediatric Ophthalmology 


Apply: 


Dr. J. Donald Morin 
Ophthalmologist-in-Chief 
Hospital for Sick Children 

555 University Avenue 
Toronto, Ontario 
M5G 1X8 
Canada 


416/597-1500 


GLAUCOMA 
FELLOWSHIP 


Two positions are available July 1, 1981, 
for 1-year glaucoma fellowships at the 


Ochsner Clinic and the L.S.U. Eye 


Center. In-depth training in the medical 


and surgical management of glaucoma 


is provided in a variety of clinical settings, 


ranging from a private clinic to a large 
metropolitan hospital. There will be 


opportunities for laboratory and clinical 


research with special emphasis on new 
drug developments and improved 


glaucoma surgical procedures. 


Contact: 

Thom J. Zimmerman, M.D., Ph.D. 
Chairman, Dept. of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway 
New Orleans, LA 70121 


9] 


Or call (504) 838-4000, extension 3976 
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are you 
moving? 


Notify: 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Subscription Correspondent 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


222177 
PAUL BROWN MCE 


4500 E ONTARIO 
CHICAGC | AOA 1 1 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 


TERNE 


Please change my address, effective 


PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 


from: 


Name 
Street 
City State Zip 
to: 
© 
Street 


Cıty State Zip 










CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER" 


Designed by John Karickhoff. M D 
Falls Church. Virginia 







Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


e So simple. fast. inexpensive—use tt 
routinely for implant. cataract. and 
corneal cases 















e Buy no reticle. attachments. spec- 
ular microscope. camera. or film 





e No reticle to confuse the view during 
this and other examinations 





e No slit lamp modification or instal- 
lation in the eyepiece 






Use with the following slit lamps 
Zeiss 12 5x eyepiece. Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 








Specify your slit lamp manufacturer 





Send $20 check for complete instructions for 
viewing the mosaic and laminated chart to 






Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va 22046 












Price includes postage. handling. & tax 







THE VENEZUELAN SOCIETY 
OF OPHTHALMOLOGY 


ANNOUNCES 


THE Ill VENEZUELAN CONGRESS 
and XXIX NATIONAL CONGRESS. 


NOVEMBER 22-27, 1981 


CARACAS—VENEZUELA. 
OFFICIAL SUBJECT: 
Current Concepts in Ophthalmology 
COURSES: NOVEMBER 21, 1981 
Neuro Ophthalmology. 
Oculoplastic Surgery. 


ROUND TABLES: 

Microsurgery of the Anterior Segment. 
Microsurgery of the Posterior Segment. 
Vascular Diseases of the Retina. 
Glaucoma. 















GUESTS OF HONOR 
Dr. August Deutman (Holland) Dr. Robert Machemer (USA) 
Dr. Robert Drews V Dr. Wallace McMeel (USA) 
Dr. Joel Glaser (U 4 Dr. Ives Pouliquen (France) 
Dr. Robert Lichter (USA) Dr. Allen Putterman (USA) 
Dr. Ernesto Rios Montenegro (Peru) 
Dr. Richard Tenzel (USA) 


PLACE: Hotel Macuto Sheraton, Caraballeda. 
Caracas—Venezuela. 
DATE: November 22-27, 1981.. 
LANGUAGES: SPANISH—ENGLISH (Simultaneous 
Translation) 

REGISTRATION FEE: $150 Practicing Ophthalmologist. 

$ 75 Residents and Accompaning members. 
FOR ADDITIONAL INFORMATION: Please write to Sociedad 
Venezolana de Oftalmologia. Apartado de Correo del Este 
50. 150 A. Caracas—Venezuela. 
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OPHTHALMOLOGIST 
JOIN THE N.W.T. HEALTH CARE TEAM 


FACILITY: 
Stanton Yellowknife Hospital, a 72 bed accredited acute care hospital in the planning stage for expansion and development as the major health 
centre in the Western Arctic. 


DEPARTMENT OF OPHTHALMOLOGY: 
The Department has a vacancy for a second OPHTHALMOLOGIST to work in conjunction with the Department Head and Ophthalmic Technicians 
in both the conduct of travel clinics and the newly established Ophthalmic Medical Assistant Training Program. 
The Department is well equipped and includes equipment such as: 
Electronic Tonography Auto Plot Screen Zeiss Fundus Camera 
Goldman Perimeter Zeiss Operating Microscope 
QUALIFICATIONS: 
— Graduate of approved medical training program. 
— Certificate of Standing with a provincial College of Physicians and Surgeons. 
— Certification (or eligible) with the Royal College of Physicians and Surgeons of Canada. 
Note: Applicants who are finishing their qualifications in 1981 are encouraged to apply. 
SALARY AND BENEFITS: 
+ Range—presently under review. Depends on qualifications and experience. e Cost shared pension and life insurance programs. 
(Base guarantee plus % of fee for service) e Vacation with travel assistance. 
+ Housing or housing subsidy available. e Dental plan (includes family). 
e Paid continuing education leave. e Full relocation. 


COMMUNITY: 
Yellowknife is the capital and largest centre in the Northwest Territories. it is a modern city of about 10,500 set in the rugged beauty of the Pre- 
cambrian Shield in the land of the midnight sun. Accessible via the McKenzie Highway and daily jet service from Edmonton and Winnipeg. 


INTERESTED? 
TELEPHONE (COLLECT) OR WRITE TO: 


Mr. F. N. McClelland—Health Care Administrator—Stanton Yellowknife Hospital 
P.O. Box 10, Yellowknife, Northwest Territories, X1A 2N1 


Hospital—(403) 873-3444 Residence—(403) 873-8744 





























The Tulane University School of Medicine, 
Department of Ophthalmology, is seeking 
an External Disease and Cornea Spe- 
cialist and also a Retina-Specialist. These 
positions are at the Assistant Professor 
level. These subspecialists should have 
minimal experience of a one year fel- 
lowship in their specialty. Salary com- 
mensurate with experience. Deadline: 
May 31, 1981. Further information may be 
obtained by contacting: 


FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. Hershey 
Medical Center invites applications for full 
time faculty positions in Ophthalmology at 
the Assistant Professor level. Candidates 
should have one or more years of fellow- 
ship training in cornea/external disease 
or vitreo-retinal disorders and surgery. 

Inquiries, along with a current curriculum 
vitae and bibliography should be sent to: 


Barton L. Hodes, M.D. 

Professor and Chief 

Division of Ophthalmology 
Pennsylvania State University 
Medical School 

Milton S. Hershey Medical Center 
Hershey, PA 17033 


The Pennsylvania State University is an 
equal opportunity employer. Application 
deadline is June 30, 1981. 

















































Delmar R. Caldwell, M.D. 
Professor & Chairman 
Department of Ophthalmology 
Tulane University, School of Medicine 
1415 Tulane Avenue 
New Orleans, Louisiana 70112 
(504) 588-5804 
















An Equal Opportunity/Affirmative Action Employer. 
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WHEN THE DOCTOR DIES 








You will probably need to know these items: 


L. 


“SD n A Ww Mo 


28. 


29. 


30. 


31. 
32. 


33. 
34. 


Social Security Number or Taxpayer's Identifica- 
tion Number 


. Accountant or Estate Planner: Name, address, 


phone number 


. Attorney: Name, address, phone number 
. Employee(s): Name(s), address(es), phone num- 


ber(s), details of termination of services 


. Insurance Agent (and/or Estate Planning Man- 


ager): Name, address, phone number 


. Stockbroker: Name, address, phone number 
. Trust (if established): Name of Trustee, address, 


phone number, name of bank's representative, 
phone, extension if the trustee is a bank 


. Will: Location, location of any codicils 
. Home: Location of deed, mortgage papers, etc. 
. Office: Location of deed or lease, mortgage 


papers, duration of lease or mortgage, provision 
for settling in event of death 


. Other real estate: Location(s) of deed(s) or 


mortgage paper(s) 


. Life Insurance: Location of policies 
. Other Insurance: Location of policies 
. Temporary coverage of the Practice: Name, ad- 


dress and phone number of an associate 


. Securities: Location of policies 
. Current unpaid bills: Location 
. Outstanding 


obligations: Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 


. Safety Deposit Box(es): Location(s), number(s), 


location of keys 


. Savings Account(s): Location(s) of passbook(s) 
. Checking Account(s): Location(s), location(s) of 


checkbook(s) 


. Financial Records: Location 
. Cash: Location of receipts, unbanked cash, source 


of cash for immediate needs 


. Tax Information: Location 
. Accounts Receivable: Location, the Doctor's views 


on collecting current and delinquent bills 


. Notes, loans, mortgages, etc., due from others: 


Location of items 


- Notifying patients: Method preferred by the doc- 


tor, location of appointment book 


. Notification: Hospital(s)—(Administrator), phone 


numbers: colleagues, phone numbers, Societies, 
etc., phone numbers 

Veterans Administration: Branch of Service, date 
of discharge, service number, VA number(s), lo- 
cation of discharge papers 

Blue Cross, etc.: Policy numbers of Blue Cross, 
Blue Shield and other Health Insurance (see later 
discussion) 

Narcotics: Location of drugs, tax stamp, narcotics 
ledger, narcotics order book 

Equipment (major): Purchase price, sales outlet 
The Doctor's views on disposition of property, 
securities, anticipated income, etc. 

Birth and Marriage Records: Location 

Citizenship Papers (if applicable): Location 


In addition to the foregoing but subject to the rights 
and duties of the Executor or Administrator, you may 
become involved with the following: 


l. Probate of the Will: Your attorney will do 
this. 


Il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice, requesting disposition 
forms which must be completed and returned. 


Ill. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests. Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidential and diagnostic infor- 
mation in them should not be disclosed directly to 
the patient because of the risk that he might mis- 
interpret them. 


C. All patients’ medical records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should be 
preserved until two years after the patient reaches 
twenty-one. When possible, records should be kept 
for twenty-five years. It should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate or the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. It is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door “Call (office phone 
number)” will relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter. 





If the physician’s secretary is retained temporarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. 


VI. Taxes: The accountant and/or attorney 
should take care of all of this in connection with the 
financial records. 
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Vil. Stopping advertising mail: It may take a 
year for knowledge of the Doctor's death to reach 
all the mailing lists; there is no central clearing 
office. You may perhaps choose to let it run out in 
this fashion, or you may write “Deceased return to 
sender’ on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


Vill. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settle 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant. 


IX. Consideration of Sale of Practice: If the 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
lose value. It can be advertised in the State Medical 
“Journal” and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
be made immediately as regards patients in the 
hospital. 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


XII. Insurance: 


A. Malpractice Insurance: A refund on un- 
used premiums may be possible. Find the policy 
and consult the local agent. 


B. Liability and other Insurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
=" the issuing company or your insurance 
agent. 


C. Health and Hospital Insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


XIII. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deserved benefits. 
Help with this can be had through the Veteran's 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 


In this connection, save the Doctor's discharge papers 
permanently. It is possible that Pensions or other 
forms of remuneration may be provided in the future. 


XIV. Social Security: Nearly all physicians are 
now covered by the Social Security Act. Visit the Social 
Security Office serving your area to find out what 
benefits are available to you. Be certain to have the 
Doctor’s Social Security or Taxpayer Identification 
Number. 


XV. Automobile(s): Title, if in Doctor's name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Equipment: It is best disposed of as part 
of the practice, if possible. Otherwise, it might be 
possible to obtain an estimate of value from one of 
the reputable equipment vendors and then sold either 
privately, through an advertisement in the State 
Medical “Journal” or to a dealer of used equipment. 
One of the Doctor's colleagues can give you the names 
of the major supply dealers serving your area. 


XVII. Current bills: These must be paid, but not 
until the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscription refund if you do not wish to con- 
tinue them. 


XIX. Dues: There is ordinarily no refund on 
Medical Society dues unless hardship exists. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Society of Internal Medicine has 
learned with regret of the Doctor's death. We wish 
to extend our condolences. We realize that you will 
have many tasks in connection with settlement of the 
estate. To assist you the Society has prepared this 
pamphlet. 


It should be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Doctor died with a Will) or the Administrator (if 
the Doctor died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Doctor's survivor. We recommend that the sur- 
vivor discuss the contents of this pamphlet with the 
Executor or Administrator of the Doctor's estate as 
soon as possible. 
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PEOPLE PRACTICES 
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1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words) 


BORDER ADS 
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PAYMENT MUST ACCOMPANY INSERTION ORDER TO 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago. Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to 
join private group practice southwest USA. Box 346 AJO. 


SOUTHEASTERN NEW ENGLAND: For sale, well-established solo 
ophthalmological practice, excellent income. City of 50,000 
plus, located close to Boston and Cape Cod. Office building 
available. Summer of 1981. Terms. Box 390 AJO. 


VITREO-RETINAL SURGEON: 30, married, completin prestigious 
academic, university fellowship in NY, June 1981. Extensive ex- 
perience and a ale in diagnosis, xenon and argon laser pho- 
tocoagulation, fluorescein angiography, ultrasound, retinal de- 
tachment ig mid and vitrectomy. Seeking practice, affiliation or 
association. Box 391 AJO. 


OPHTHALMOLOGIST: 30, Board-certified, completing vitreo-retinal 
fellowship, desires partnership or single practice Opportunity in 
vitreo-retinal field. Seeking Midwest location. Available July 
1981. Box 392 AJO. 


FOR SALE: Only we practice in a new 500 bed hospital in Midwest 
city of 300,000. Am relocating to join friend in another state. 
Terms. Box 399 AJO. 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. Send curric- 
ulum vitae. Box 403 AJO. 


OPHTHALMOLOGIST: 37, married, Board certified, six years in 
Northeastern solo practice, seeks a relocation Sore in the 
South, Southwest or West. All offers considered. Box 431 AJO. 


WANTED: General ophthalmologist to join board certified ophthal- 
mologist in busy medical surgical practice. Midwestern college 
town with large surrounding referral area of 150,000. Please 
send curriculum vitae to Box 432 AJO. 


WANTED: weed gers ee to associate and later assume estab- 
lished practice in hig ly desirable Pacific Northwest coastal uni- 
versity city of 45,000. Own office building. Two hours to major 
cities. Moderate climate. Should be hard-working. Call (2 6) 
UTED 9am-6pm or (206) 734-3608 after 8pm or write Box 


FOR SALE: Ophthalmology practice established 1955. Own office 
oe connects to beautiful apartment above. Best Jersey 
shore location. Four hospitals nearby. Close NYC. Will sell sepa- 
rately. Box 435 AJO. 


OPHTHALMOLOGIST: with extensive training in retinal-vascular dis. 
and medical retina wants to join a retinal clinic and practice 
mostly in this field. Box 437 AJO 


VITREORETINAL SURGEON: 31, Board eligible, completed excellent 
vitreoretinal fellowship June 1980. Expertise in diagnosis, laser, 
fluorescein angiograp y, ultrasound, retinal detachment surgery 
and vitrectomy. Seeking practice or association in Northeast or 
Southeast. Available July 1, 1981. Box 438 AJO. 


OPHTHALMOLOGIST: 32, Board certified, excellent university resi- 
dency, private practice experience. Seekin pono opportunity 
in Southeast, Southwest or West Coast. All situations consid- 
ered. Box 439 AJO. 


MEDICAL OPHTHALMOLOGIST NEEDED: to join medical-surgical 
ophthalmologic group in Philadelphia. Interesting practice with 
excellent compensation. Surgical opportunities available if de- 
ris especially plastic, strabismus, assisting, etc. Box 442 


OPHTHALMOLOGY PRACTICE FOR SALE: Growing and lucrative 
Chicago suburban area i aoe near retirement community. 
Doctor moving. Will introduce. Box 443 AJO 


SEATTLE: Opaning for seventh ophthalmologist for multispecialty 
staff of 330 physicians. Referral-only, pa logy-oriented prac- 
tice in a prepaid health plan with 280,000 enrolled members. 
Prefer interest or postgraduate training in external disease, ante- 
rior segment surgery. Information on the position available by 
igo} R. McAlister, M.D., 200 15th Avenue East, Seattle, 


OPTOMETRIST: Continued growth in the Kaiser/Prudential Health 

Plan has produced excellent pease for optometrists to 

rovide Peabo care for Health Plan members in the Dallas- 

ort Worth metroplex. A competitive income is augmented v a 

comprehensive benefit package including health/life/disabi ity 
insurance and a tuition reimbursement program. 


This is an excellent opportunity for qualified optometrists to com- 
bine an active professional career free of administrative matters 
in a prosperous sunbelt city. Send curriculum vitae to: The Per- 
manente Medical Association of Texas, 7777 Forest Lane, Suite 
2444, Dallas, TX 75230. 


MEDICAL OPHTHALMOLOGIST: Four man ophthalmic group with 
four optometrists and varied allied health professionals seeks a 
medical p e ak to support a rapidly expanding surgical 
demand. Candidates should have a special interest or education 
in glaucoma to assume approximately 400 such patients, but will 
be responsible for the precioas medical mes pate This ex- 
anding Eastern Pennsylvania Area exceeds 300,000 in popula- 
ion and the practice attracts referrals from a geographic area 
peg 500,000 patients. A very progressive, hgh ag 
and chal enging poe await the proper candidate. Send re- 
sume to: Box 448 AJO. 


OPHTHALMOLOGIST: Graduated from excellent university program. 
Completing top tong aap fellowship. Willing to gacie gen- 
eral ophthalmology. Bilingual. New ersey, New York, Florida 
preferenced, other areas considered. Box 449 AJO. 


OPHTHALMOLOGIST: Graduated June 1980 from a university affili- 
ated residency. Has private practice experience. Seeks practice 
opportunities, association, group or solo. Box 450 AJO. 


PEDIATRIC OPHTHALMOLOGIST: Wanted in Southeast University 
city. Nearby mountains & lakes. Children's Hospital & new office 
building. Box 451 AJO. 


FOR SALE: Ophthalmology practice with large surgical volume in 
nT Aas very desirable living area. Will stay to introduce. Box 


OPTICIAN: Calif. Registered Optical Dispenser desires to relocate 
dispensary and finishing lab near 2 or more non-dispensing Oph- 
-t mg. Southern Calif. area preferred but not a necessity. 

Ox 


Fellowship trained vitreo-retinal surgeon WNO IS interested In 
general ophthalmology. Experienced in fluorescein, laser, ultra- 
Wil RD/VIT. surgery. Seeks part-time arrangement. Box 454 


OPHTHALMOLOGIST: 33, married, four children. Finishing residency 
December, 1981. Looking for an exciting association in a dy- 
namic, state-of-the-art pamm intermountain west or southwest 
preferred. Box 455 AJO. 


FOR SALE: Ophthalmologist retiring. Desires to sell all Ophthalmic 
equipment. Includes HAAG-STREIT Slit Lamp, AO chair, stand, 
etc. Box 456 AJO 


OPTOMETRIST: Seeks equitable part-time opportunity with busy 
solo/group ophthalmology practice in South Florida area. Hospi- 


tal residency trained, Florida licensed. Experienced in post-apha- 
kic management, primary eye health care. Box 457 AJO. 


VITREO-RETINAL SURGEON: Staff of excellent medium-sized mid- 
western hospital located in prestigious university community 
seeking applications for full-time private practice membership. 
Available January, 1982. Box 458 AJO. 


FOR SALE: Avant garde professional ae office and adjoining 
elegant optical boutique. Greater Detroit area. Ideally suited for 
i forward thinking, take-charge ophthalmologist. Box 459 


OPHTHALMOLOGIST: 32, Completing prestigious oculoplastic and 
reconstructive surgery fellowship, desires group practice or as- 
sociation. All areas considered. Will develop oculoplastic and or- 
bital referrals. Enjoys teaching. Box 460 AJO. 


OPHTHALMOLOGIST: Mature, desires to do medical ophthalmology 
aati or Orange counties in Southern California. Box 
461 


FOR SALE: Complete kit of used eye instruments for general eye 
surgery. Excellent Condition. Sixty-five instruments in leather 
carrying case. Asking $1500.00. Box 462 AJO. 


RESIDENCY WANTED: Seeking second year ophthalmology position 
to begin July or August of 1981. Presently completing first year 
training in major university program. Box 463 AJO. 


FLUORESCEIN ANGIOGRAM-FREE PROCESSING 
custom angop processing and printing 
send film for free triall! 
SATISFACTION GUARANTEED-FAST SERVICE-BEST RATES 


NEW ENGLAND OPHTHALMOLOGIST—we perform angiography 
and ultrasound in your office with our equipment. 
Also: lecture slides, diazos, publication prints, cine. 


ANGIOGRAPHICS, BOX 101, NEWTONVILLE, MA 02160 
(617)367-0843 


SEATTLE: Opportunity to sublease fully equipped new opthalmology 
office in prime practice location. Available September 1981. 
Write to: Melvin Carlson, M.D., 901 Boren Ave. Suite 1030, 
Seattle, WA. 98104. 


OPHTHALMIC PHOTOGRAPHER: Medical College of Virginia seeks 
por nego ophthalmic photographer. Duties include angiography, 
color fundus photography, external, slit ip Me operating room 
hotography, and darkroom development. Salary from $12,280- 
$16.7 0 depending on qualifications. An Equal Opportunity/Affirma- 
tive Action Employer. Send resume to MCV Personnel, Virginia 
Commonwealth University, P.O. Box 67 MCV Station, Richmond, 
Virginia 23298. For further information contact Dr. Thomas W. Noo- 
ney. Phone: (804) 786-0429 


FOR SALE: The only two optical shops on booming Hilton Head 
Island are for sale as a unit. Profitable and pegs! rapidly. John 
Gettys Smith Associates, Box 5478, HHI SC 29938. 


MOVING: Idox Moving Company. Specialists in ophthalmic equip- 
ment. Equipment dismantled for safe transport; reassembled; re- 
calibrated. (212)-596-1745. 


BOARD ELIGIBLE OR BOARD CERTIFIED OPHTHALMOLOGIST WITH 
SUB-SPECIALTY TRAINING IN NEURO-OPHTHALMOLOGY (WILL 
CONSIDER OTHER SUB-SPECIALTIES AS WELL) WANTED TO 
JOIN 147-physician, multi-specialty group with an adjacent 447- 
bed hospital. New Clinic building recently completed. Gundersen 
Clinic, Ltd. is in a progressive community with expanding univer- 
sity and private college. Population 50,000. Cultural and recrea- 
tional facilities. Beautiful setting; good schools. Excellent pen- 
sion program, no investment required. Service organization. 
Write: J. Michael Hartigan, M.D., Chairman, Personnel Commit- 
e aa Clinic, Ltd., 1836 South Avenue, La Crosse, WI 





CAIHAUNUINANT SAVINGS UN INC FrULLUWINU! 
icy et Ophthalmometers $1400.00 

AO Binocular Indirect Ophthalmoscopes $475.00 
Keeler Pantascopes/ Transformer/Camrying Case $475.00 
New Ua Eye Refractometers, Model RM-1 B $2495.00 


AO Trial Frames/Metal Rings $135.00 


New Keeler Halogen Specialists Ophthalmoscopes, Corded 
Type $275.00 

Many more items. Contact BELROSE REFRACTING EQUIPMENT 
een” 3911 W. North Ave., Chicago, IL. 60647 (312} 





FOR SALE: New equipment at discount prices. Major brands, war- 
ranties. Used equipment. Idox Company. (212}-596-1745. 


OPHTHALMOLOGY PRACTICE FOR SALE: Available May 1981. Easi- 

y expanded, low overhead, excellent location. Beautiful Florida 

ulf Coast resort community. Fishing, boating, skiing, white sand 
beaches. Phone (813}-924-5296 evenings. 


PEDIATRIC OPHTHALMOLOGIST: Board certified ophthalmologist at 
the Assistant Professor level. A minimum of one-year post-resi- 
dency training in pediatric ophthalmology necessary. Interest and 
experience in laboratory or clinical research required. Deadline 
for alae os 6/15/81. Position available 8/1/81. Contact: 
Randall J. Olson, M.D., Ophthalmology, University Medical Cen- 
ter, 50 N. Medical Drive, Salt Lake City, Utah 84132. The Univer- 
a of Utah is an equal opportunity/Affirmative Action em- 
ployer. 


OPHTHALMOLOGIST, 30, married, completing top midwestern resi- 
dency. Seeking practice opportunity in the West or Florida but 
will consider other areas. Available July or later. Contact Jay La- 
vine, M.D., 10308 Briar Hollow #11, St. Louis, MO 63141. 


GLAUCOMA FELLOWSHIP 


Flex. 1-2 yrs. program clin. pt. care, clin. and basic research, . 
teaching. ae available. Contact: Paul L. Kaufman, M.D., 


., Univ. of Wisconsin, 600 Highland Ave., 
53792. 


Equal Opportunity Affirmative Action Employer. 


Dept. of O 
Madison, wi 





OPHTHALMOLOGISTS, SOUTH DAKOTA: Excellent opportunity for 
board-eligible/certified ophthalmologist to join clinic in South 
Dakota. Three-year guarantee includes relocation expense and 
joint hospital support. University affiliation available. College 
Sommunity fine place to raise children. Wide ange of recre- 
ation. Send C.V. resume to: J. O. Mabee, M.D., Mabee Clinic, 
2 eae Sanborn, Mitchell, SD 57301. Telephone: (605)-996- 


NEURO-OPHTHALMOLOGIST—University of Michigan, full-time fac- 
ulty position as neuro-ophthalmologist in Department of Ophthal- 
mology, assistant or associate professor level. Training in oph- 
thalmology and fellowship in neuro-ophthalmology required. Op- 
portunity for clinical and laboratory research, resident and stu- 
dent teaching, and clinical practice. Contact Paul R. Lichter, 
M.D., Department of Ophthalmology, University Hospital, 
Parkview 004, Ann Arbor, Michigan 48109. The University of 
Michigan is a non-discriminatory, affirmative action employer. 


PEDIATRIC OPHTHALMOLOGIST—University of Michigan, full-time 
faculty position, assistant or associate professor level. Training 
in ophthalmology and fellowship in ophthalmology required. Op- 
portunity for clinical and laboratory research, resident and stu- 
dent teaching, clinical practice. Contact Paul R. Lichter, M.D., 
Department of Ophtha moo, University Hospital, Parkview 
004, Ann Arbor, Michigan 48109. The University of Michigan is a 
non-discriminatory, affirmative action employer. 


RETINA SPECIALIST—University of Michigan, full-time faculty posi- 
tion, assistant or associate professor level. Training in ophthal- 
mology and fellowship in retina required. Opportunity for clinical 
and laboratory research, resident and student teaching, clinical 
practice. Interest in ocular oncology, inherited retinal diseases, 
retinal sy Stas and ultrasound desirable. Contact Paul 
R. Lichter, M.D., Department of Ophthalmology, University Hos- 
pital, Parkview 004, Ann Arbor, Michigan 48709. The University 
e Michigan is a non-discriminatory, affirmative action em- 
ployer. 


OPHTHALMOLOGIST —University of Michigan, full-time faculty posi- 
tion, instructor, assistant, or associate professor as director of 
major w affiliate arogan at county hospital. Responsibili- 
ty for resident and student teaching. Contact Paul R. Lichter, 
M.D., eg of Ophthalmo University Hospital, 
Parkview 004, Ann Arbor, Michigan 48109. The University of 
Michigan is a non-discriminatory, affirmative action employer. 
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The Leiske __ 
Physioflex™ 
Style 10 





Anterior 

Chamber Lens 

The Leiske Physioflex™ Style smooth by virtue of the design For complete customer è 
10 Anterior Chamber Lens is and method of manufacture. service information, ordering, 
the product of consistent and or to contact your local 
careful research by Surgidev The Physioflex™ Style 10 sales representative, 


implant can be utilized for please call: 1-800-235-5781, 
both primary and secondary Calif: 1-805-965-1085 collect. 
The Physioflex™ Style 10 Lens implantations with either 


is flexible in contrast to rigid intracapsular or extracapsular CAUTION: Investigational 
Device limited by Federal Law 


Corporation. 


Anterior Chamber Lenses. cataract extractions. 
to investigational use. 

This lens, both optic and This implant is available in 

loops, is made of only one diametral lengths of 10.5mm, 

material, Polymethylmetha- 11.0mm, 11.5mm, 12.0MM, PN. r n L 

crylate “PMMA” The “PMMA” 12.5mm, 13.0mm and 13.5mm flea) Ci Lf I YA \ / 

loops are inherently round and over a wide dioptric range, Ly JN IN JIL/ZJL Ve 
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THE COMFORTABLE ARTIFICIAL TEAR. 





S PLUS” 





In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

PH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: |. Allergan Report Series No. 162. 1979 


A ERGAN Pharmaceuticals, Inc. 


Irvine, CA 92713 
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A Vital Element In 
` Glaucoma Therapv.. 





Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. Isopto® Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 


15m VW v y. °F TA PEY YYY v 
0.25% 0.5% 1% 1.5% 2% 3% 4% 5% 6% 8% 10% 
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Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


“This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.” 


References 
1. Data on file at Alcon Laboratories 
2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 
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The IOLAB Model 101 is 
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‘Trademark of ETHICON, Inc. 
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6mm optic with plano-convex design. 
Overall lens length 13mm. 
MODEL 101B 

Model 101 with blue loops. 
MODEL 101K 

offers a 10° loop angle. 
MODEL 105B 

Model 101K with blue loops. 
MODEL 101J 

Provides wider loops than 101. 
Overall length 13mm. 

MODEL 101T 

12mm overall dimension with 
6mm optic. 
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The safety and efficacy of 
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TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


SS ees ee f E For comfortable S a E e E R 

ee ae relief a ERSA COMFORT IS BUILT INTO THE NEW 
ji TEARS PLUS FORMULATION. 

Burning, scratchy, gritty, dry eyes are soothed by the 

polyvinyl alcohol. Povidone increases the polymer 

protection concentration to provide enhanced lubrication 

—without increased viscosity. Combine these in a 

nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 

RECOMMEND TEARS PLUS: IT’S THE 

TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Senes No. 162, 1979. 


Al ERGAN Pharmaceuticals, Inc. 


Irvine, CA 92713 
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tu Superior craftsmanship 
combined with superior service 
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WARRANT Y* 
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Slit Lamp Accessories 


Seenen galas 


To order, or for additional 


(813) 443-2606 


Coburn Professional 

Products Division 

1375 S. Fort Harrison 
rwater, FL 33516 
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Mosby Brings You the New 
6th Edition of... 

OCULAR THERAPEUTICS AND 
PHARMACOLOGY 


By Philip P. Ellis, M.D. 
This new 6th edition remains a quick, convenient guide to 
the accurate selection and effective administration of 
appropriate ocular medications for the treatment of nearly 
all ocular disorders. Highlights: 

e Dr. James Koetting writes on contact lens products 

è Dr. Charles McMahon on therapy of the glaucomas 
e newly reported side reactions to local and systemic 
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® pediatric dosage tables expanded, many new tables 
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e extensively revised with several sections having 
been totally rewritten 

August, 1981. Approx. 359 pages. (1518-6) 
About $26.00. 


Save time! Save money! 


CALL TOLL-FREE 
800-345-8501 


(In Pennsylvania, please call 

1-800-662-5180) 

Operator 15 will fake your 

order 24 hours a day, 7 

days a week. 
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Fibra Sonics introduces 


surgical instruments 
that maintain the delicate balance 
between cost and quality: RICA. 


Quality surgical instruments require precision 
design and manufacturing. At Fibra Sonics we have 
combined that precision with efficiency. Our 
instruments are forged from the finest stainless 
steel to delicate tolerances of balance, handling 
and control. RICA instruments will meet your most 
demanding requirements... including your 
budget! 


— 
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OPHTHALMIC 
Send for your complete RII ICIA catalog. a 


Fibra Sonics Inc, 5312 N Elston, Chicago, IL 60630 
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FIELDMASTER ' 225 IS 
“GOOD INSURANCE”! 





The value of thorough visual field testing in the early detection 
of visual abnormalities and blind spots symptomatic of other 
problems is undisputed! Omission of this vital diagnostic 
procedure presents unnecessary risks both for your patient and 
for you. 


With a FIELDMASTER automatic perimeter on the job, you'll 
have the assurance that rapid, precise investigation of the visual 
field can be performed routinely on all of your patients. Its detec- 
tion rate of 98.6%-97% with 4.7% false positives is unmatched by 
any other perimeter—and FIELDMASTER findings are now sup- 
ported by a dozen clinical studies! 


The Model 225 is the first automatic perimeter, designed and 
priced for routine office use, to incorporate a complete, high- 
Capability, programmable computer (the LSI-11*)—and it is the 
only fiber optic perimeter capable of contour perimetry (which 
automatically varies the stimulus intensity according to its loca- 
tion). It retains the characteristics that have established 
FIELDMASTER's dominance and adds new convenience and 
flexibility with the electronic control panel, thermal-printed 


patient record, 15 standard programs, custom programming by 
the user, memory space for 83 additional programs, and capability 
to add new functions without modification. The Model 225— 
advanced technology combined with simplicity of operation 


FIELDMASTER-—the insurance that pays for itself! 


*Trademark, Digital Equipment Corp 








| O Please send me your Fieldmaster™ catalog AJO | 
| O Please have your representative contact me | 
| Name | 
| Street | 
| City | 
| oo, es E | 
| =j 1215 Fourth St., Berkeley, CA 94710 415/526-5330 | 
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resin progressive power lens with a scratc 
resistant surface 

Every day progressive power lenses are capturin 
ae a larger share of the market. Patients are realizin 
>‘ there’s simply no need for that familiar segment line an 
» the corresponding image jump in the conventional bifoca 
Now you can give them scratch resistance toc 
SE ge TERN lenses give the wearer a clear continuous transition fror 
— the normal viewing to the reading area. Plus one of the largest distortior 
free reading segments availabl« 

The Ultravue 25SL lens is one of the most advanced optical products your patients ca 
wear. Professionals everywhere are recommending this sensible alternative to the bifocé 
It's another part of the American System. The first hard resin progressive power lens the 
is scratch resistant. Only from American Optica 
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*Semi-finished lens blanks provide scratch resistant protection on convex surface only. 
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Poly-Pred 


Antibacterial 
Activity 


Steroid 
Activity 


Vehicle 


CONVINGE YOURSELF. 
POLY-PRED 


(prednisolone acetate, neomycin sulfate, polymyxin B sulfate) 
Liquifilm* sterile ophthalmic suspension 


FOR POST-OP USE’ 


POLY-PRED MAXITROL WEO- DECADRON 


neomycin 
polymyxin B 


Broad Spectrum 


prednisolone 
acetate 0.5% 


Potent 


polyvinyl alcohol 


‘This product is evaluated as possibly effective for this indication. 


See full prescribing information. 


SAFE AND ECONOMICAL. 


Poly-Pred is formulated in the Liquifilm’ | Another important reason to choos¢ 
(polyvinyl alcohol 1.4%) vehicle which Poly-Pred is economy. Prices vary, b 
does not retard regeneration of corneal Poly-Pred provides a savings for yo 
epithelium as much as methylcellulose patient over the leading competitor 
in experimentally abraded rabbit corneas.’ based on wholesale list prices. 


REFERENCE 


POLY-PRED 
THERAPY THAT WILL CONVINCE YOU. 


AIlERGAN Pharmaceuticals, Inc. 
Irvine, CA 92713, U.S.A. 
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POLY-PRED 


(prednisolone acetate, neomycin sulfate, 
polymyxin B sulfate) Liquifilm® 
Sterile Ophthalmic Suspension 


DESCRIPTION: Contains: prednisolone acetate” (microfine 
suspension)...0.5% m neomycin sulfate (equivalent to 
0.35% neomycin base) ...0.5% æ polymyxin B sulfate... 
5,000 units/m! @ with: Liquifiim* (polyvinyl alcohol) 1.4%; 
thimerosal (1:100,000); polysorbate 80; propylene glycol; 
sodium acetate; and purified water. 


ACTIONS: Prednisolone acetate is a glucocorticoid that, on 
the basis of weight, has 3 to 5 times the anti-inflammatory 
potency of hydrocortisone. Glucocorticoids inhibit the 
edema, fibrin deposition, capillary dilatation and phagocytic 
migration of the acute inflammatory response as well as 
capillary proliferation, deposition of collagen and scar 
formation. m@ Neomycin, isolated from Streptomyces 
fradiae, has antibacterial activity in vitro against a wide 
range of gram-negative and gram-positive organisms, 

with effectiveness against many strains of Proteus, 
Klebsiella, Staphylococcus aureus, Escherichia coli, and 
Haemophilus influenzae. m Polymyxin B is one of a group 
of closely related substances produced by various strains of 
Bacillus polymyxa. Its activity is sharply restricted to gram- 
negative bacteria, including many strains of Pseudomonas 
aeruginosa, Escherichia coli, and Haemophilus influenzae. 


INDICATIONS AND USAGE: Based on a review of this drug 
by the National Academy of Sciences—National Research 
Council and/or other information, FDA has classified the 
indications as follows: “Possibly” effective: For the treat- 
ment of nonpurulent bacterial infections of the eye due to 
organisms sensitive to the antibiotic ingredients of the drug 
and when the anti-inflammatory action of the prednisolone 
acetate is indicated as in nonpurulent bacterial, allergic, 
vernal and phiyctenular conjunctivitis: non-purulent 
blepharitis; interstitial, sclerosing, or acne rosacea keratitis; 
superficial chemical and thermal burns of the cornea, and 
postoperatively to aid in the prevention of ophthalmic cases 
of infections. @ Fina! classification of the less-than-effective 
indications requires further investigation 


CONTRAINDICATIONS: Acute untreated purulent ocular 
infections, acute superficial herpes simplex (dendritic 
keratitis), vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva, ocular tuberculosis, and fungal 
diseases of the eye, and sensitivity to any components of the 
formulation. 


WARNINGS: 1. In those diseases causing thinning of the 
cornea, perforation has been reported with the use of topical 
steroids. m 2. Prolonged use may result in overgrowth o 
nonsusceptible organisms. Æ 3. Acute purulent infections of 
the eye may be masked or enhanced by the use of topical 
steroids. m 4. Use of steroid medication in the presence of 
stromal herpes simplex requires caution and should be 
followed by frequent mandatory slit-lamp microscopy 
w 5. As fungal infections of the cornea have been reported 
coincidentally with long-term local steroid applications, 
fungal invasion may be suspected in any persistent corneal 
ulceration where a steroid has been used, or is in use. 
w 6. Use of topical corticosteroids may cause increased 
intraocular pressure in certain individuals. This moy result in 
damage to the optic nerve with defects in the visual fields. It 
is advisable that the intraocular pressure be checked 
frequently. @ 7. Use in Pregnancy—Sofety of intensive or 
rotracted use of topical steroids during pregnancy has not 
een substantiated 


PRECAUTIONS: Posterior subcapsular cataract formation 
has been reported after heavy or protracted use of topical 
ophthalmic corticosteroids. @ Patients with histories of 
herpes simplex keratitis should be treated with caution 


ADVERSE REACTIONS: Increased intraocular pressure, 

with optic nerve damage, defects in the visual fields. Also 
posterior subcapsular cataract formation, secondary 

ocular infections from fungi or viruses liberated from ocular 
tissues, and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 

m Neomycin is a not uncommon cutaneous sensitizer 
Articles in the current literature indicate an increase in the 
prevalence of persons allergic to neomycin. 


DOSAGE AND ADMINISTRATION: TO TREAT THE EYE: 1 or 2 
drops every 3 or 4 hours, or more frequently as required. 
Acute infections may require administration every 30 
minutes, with frequency of administration reduced as the 
infection is brought under control. TO TREAT THE LIDS: Instill 
1 or 2 drops in the eye every 3 to 4 hours, ctose the eye and 
rub the excess on the lids and lid margins. 


HOW SUPPLIED: 5 mi plastic dropper bottles. Or pre- 
scription only. @ “Licensed under US Patent 3,134,718 






































PUSH BUTTON PHOTOGRAPHY 


No experience necessary to get professional results 
in your first twenty exposures. Without prior prepa- 
ration (as every necessary photographic attach- 
ment has been secured to camera in the proper 
place) operator can take pictures in less than 30 
seconds. 

Color slides of eyes available upon request. No 
focusing. No changing of lenses, bellows, filters, 
batteries, no viewing illumination necessary. 


ONLY CHANGE 
FRAMES (sizes in 
inches) 


8 to 1 magnification 
frame. 

7/8 X 1/2" -2 to 1 mag- 
nification of cornea. 
1-3/8 X 1” - (or 1 to 1) 
Single eye. 

4-3/4 X 2-1/2" - Double 


eye. 

12 X 8” - Portrait or full 
face. 

1-1/2 X 2” - For plastic 
surgery of eye. 
GREATER MAGNIFI- 
CATION—14 to 1 
AVAILABLE PLEASE 
REQUEST. 


DUAL LIGHT SYSTEM. 


AUTOMATIC FOCUS- 
ING. 


EVEN AND CORRECT 


ILLUMINATION AT 
ALL TIMES. 





NO PROBLEM OF MOVEMENT AS PICTURES ARE 
TAKEN AT THE SPEED OF LIGHT 1/1000 OF A 
SECOND. 
Every picture will be critically sharp as our illumina- 
tion and frames are specially designed for eye pho- 
tography. 


DELUXE MACRO........PHOTOEAZE SINGLE 
UNIT reflex camera consists of: 35 mm reflex cam- 
era back with automatic focusing mechanism, 
double extension bellows, 50 mm 2.8 lens, pistol 
grip handle, power pack (strobe), two strobe lights, 
one for each eye, full set of frames as shown above. 
Price $465.00 FOB N.Y. 


Copy of x-ray negatives or from books. Clinical or surgical 
pictures of eye in 35 mm color slides (2 X 2”) or black and 
white film without any adjustment. 


We repair Coreco (Coret) cameras. 
To order and for information: 


PHOTOEAZE MFG., INC. 
241 East 10 Street 
New York, N.Y. 10003 Tel. (212) 982-0660 


“Mark IX’— only from Coburn 


To order. or for additional 
information, call toll free 
(800) 237-5906 

In Florida call collect 
(813) 443-2606 

Coburn Professional 
Products Division 

1375S. Fort Harrison 


Clearwater, Fla. 33516 


Caution: Investigational Device; Limited by Federal (USA) law to Investigational use only. 
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Most Refractometers 
!—Give You the Numbers. 
opcon Gives You the Whole Pic 


“opcon’'s remarkable RM-200 gives you precise, can't. The RM-200 is extremely valu 
»bjective digital readouts of sphere, cylinder subjective assessment of media c 
and axis. when accomm 

A system of color-coded taking place, ¢ 
=z ontrols makes the RM-200 tion of a nystagii 
simple to operate. In just eyes, and perr 
»econds, the built-in micro- =. el refraction as w 
>omputer displays a com- p= | And for all its 
lete objective refraction. advantages, tr 
w/loreover, you can trans- Sia «| likely to cost you 

»ose sign, compensate for met $10,000.00. Com 
ontact lenses, or get a | Topcon distriby 
mecpe print-out, each at the ù the RM-200 infr 
seouch of a button. And if a tometer today. 
ou'd like to be freed for — rae] write Topcon fa 
nore demanding tasks, you ; 
san easily train an assistant 


S0 use if. F sS -d yz i 
The infrared camera and E H The Simple, 2 


V monitor reveal many Pc. G Ms én RM-2@) 


wariables that a fully auto- Infrared Refre 
mated refracting instrument 


CTO A New World of Precision Optics 


t Lir ari pP rea e Kies lorc ,(Y7B5E L ANA io T PUEN 





A recent clinical study shows that SAUFLON PW 
(lidofilcon B) is successful where other aphakic 
lenses fail. When you think about it, there are many 
good reasons to use SAUFLON PW first. 

SAUFLON PW has the highest water content (79%) 
and the highest reported success rate 
— 84%? 

SAUFLON PW has 40% more oxy- 
gen permeability than other avail- 
able lens materials? - 
SAUFLON PW is strong and durable. = 

Lens life of approximately one year oe 
results from the methymethacrylate 

(MMA) monomer. 

Sauflon’s predictable performance and stability result in 
easy, comfortable fits. A single diameter and three base 
curves comprise the full range of necessary parameters. 
For more details, technical literature, or the name of 
your nearest Sauflon distributor, call 1-800-854-6930 
(1-800-432-7489 in CA). 






c= 


A 


Clinical Data on file, Heyer-Schulte Medical Optics Center 

*Cavanaugh, H.D., Bodner, B.I., Wilson, L.A. “Extended Wear Hydrogel Lenses, Long-Term 
Effectiveness and Costs)’ Ophthalmology, 1980, 87:9 — 871. : 

Fatt, I. and Morris, J., “A Survey of Gas-Permeable Contact Lenses” The Optician, 
November 1977. 








` 
3 
x 
* 
REEL FE 
HEYER 
SOULE es A Division of American Hospital Supply Corporation 
P MEDICAL 1402 East Alton Avenue 
OPTICS CENE? Irvine, California 92714 
ques (800) 854-6930 (800) 432-7489-California 

















The 
Lotmar-Visometer 


by Haag-Streit 


is a proven, precision instrument for assessment 

of retinal visual acuity before cataract surgery. 
Easily mounted on any Slit Lamp 900, the Viso- 
meter projects a fringe pattern on the retina. 
Distance of the fringes is continuously variable over 
a visual acuity range from 0 to 2.5, (0 to 50/20) 

in a selection of four different azimuth fringe 
positions. The instrument provides direct reading 
of retinal visual acuity. 

Even with serious media turbidity, a prognosis can 
be made of post-operative visual acuity. 

Contact us for information on this reasonably priced 
Visometer and a free copy of the papers «Apparatus 
for the measurement of retinal visual acuity by 
moire fringes) by W. Lotmar and «Retinal Visual 
acuity in Cataractous Eyes» by Hans Goldmann. 





Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 
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KRESGE EYE INSTITUTE 
of 


WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 27-December 1, 1981 
Hyatt Regency Dearborn-Dearborn, Michigan 


CORNEA AND EXTERNAL DISEASES (4 hours) .......sssssosssosoo Juan J. Arentsen, M.D. 
Assistant Professor 
Jefferson University 
Director of Medical Education 
Wills Eye Hospital 
NEUROANATOMY AND NEURO-OPHTHALMOLOGY (4 hours) ......... John L. Keltner, M.D., Chairman, 
Department of Ophthalmology, 
Associate Professor of Ophthalmology 
Neurology and Neurological Surgery, 
University of California, Davis 
ce O Pd | eee i er eee ee Myron Yanoff, M.D., Chairman, 
Department of Ophthalmology 
University of Pennsylvania; 
Director of Scheie Eye Institute 
EMBRYOLOGY AND ANATOMY (4 hours) ..... 2... 06050 e ee ee eee ee David M. Worthen, M.D., F.A.C.S. 
Assistant Chief Medical Director 
for Academic Affairs 
Veterans Administration Hospital 
Washington, D.C. 
Sg ee rr ree Robert D. Reinecke, M.D. 
Professor and Chairman 
Department of Ophthalmology 
Albany Medical College of 
Union University 
OPTICS AND REFRACTION (GROWS) oink aii aed Sean es secede Jack T. Holladay, M.D. 
Clinical Assistant Professor 
Department of Ophthalmology 
University of Texas Medical 
School at Houston 
GLAUCOMA, LENS AND ANTERIOR SEGMENT (4 hours) ............. H. Sau! Sugar, M.D. 
Clinical Professor 
Department of Ophthalmology 
Wayne State University School of Medicine 
Glaucoma Consultant 
Henry Ford Hospital 
ORBITAL TUMORS AND PLASTICS (4 hours) .. 2.2.0.0... 000 eee ewes Arthur S. Grove, Jr., M.D. 
Director of Orbital and Plastic Surgery 
Massachusetts Eye and Ear Infirmary 
Assistant Professor of Ophthalmology 
Harvard Medical School 
MEDICAL OPHTHALMOLOGY C4: NOUS) 6 oie cscs eime ea sees Paul Henkind, M.D., Ph.D. 
Professor and Chairman 
Department of Ophthalmology 
Montefiore Hospital and Medical Center 


COURSE DIRECTOR: MAURICE CROLL, M.D. 
CO-DIRECTOR: HAROLD WEISS, M.D. 

THIS COURSE IS AN EXCELLENT AID IN PREPARATION FOR OKAP AND BOARD EXAMS 
REGISTRATION FEE: $500.00 (includes syllabus, coffee breaks, evening reception and luncheons) 
Residents $300.00 
Category 1 Continuing Medical Education: 44 hours 
For more information, write or call: 

Wayne State University School of Medicine, Division of Continuing Medical Education 
9B-32 DRHUHC, 4201 St. Antoine, Detroit, Michigan 48201 
(313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 
REGISTRATION STRICTLY LIMITED 


THE WORLD OF | 
KEELER INSTRUMENTS IS Lt 
BIGGER THAN YOU THINK... 4 


EXPLORE IT THROUGH OUR COMPLIMENTARY CH “oe 
AIAILC Y PA Su 


ò 
D fes S 





FOUR REASONS WHY 
THE FIRST TORIC SOFT LENS 
B ST ma. NUMBER a 


HYDROCURVE IHI Contact 
Lenses for the Correction 
of Astigmatism —for a 
confic lent, logical fi fit. 
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OCUTOME“/FRAGMATOME™ WORKSHOP SCHEDULE 


These workshops offer the Sept Ci severe en comprehensive didactic sessions and practical lab experience 
in the use of the OCUTOME/FRAGMATOME System* for Anterior Segment Surgery. For further information ona specific 
workshop, please contact the Workshop Coordinator in charge. All workshops have limited registration. 




















Workshop 
Dates Locations Director Coordinator 


1981 St. Joseph Hospital Charles Vygantas, MD Cindy Sandahl 

Apr. 24-25 | Chicago, IL George Wyhinny, MD (312) 871-8444 

May 6-9 University of Texas Medical David Hunter, MD Marilyn Rennels 
San Antonio, TX (512) 691-6295 

May 22-23 | Pacific Medical Center Arthur W. Allen, MD Sally Dunmeyer 
San Francisco, CA (415) 563-4321 ext. 2761 

June 11-12 | Georgetown University Leonard Parver, MD Mary J. Day 
Washington, DC (202) 625-2306 

June 25-27 | University of Iowa Thomas Weingeist, MD Terry Fanning 
lowa City, IA (319) 356-2215 

July 10-11 | Hyatt Regency, Dearborn Howard Joondeph, MD Marion Lynch 
Detroit, MI (313) 882-4002 




































































































































Barbara Trejo 















July 24-25 | Truman Medical Center Felix Sabates, MD Harry Kuba 
Kansas City, MO L. Piebenga, MD (816) 556-3595 
July 27-29 | Sanatorio San Camilo Dr Alberto Zambrano Delfor Horacio Cervo 
Phone 45-3043 
Australian Society for Ophthalmology | G. Waring, MD 
Melbourne or Sydney, AUSTRALIA 
Sheraton Plaza Hotel Thomas Bennett, MD 
Aug. 21-22} USC—Estelle Doheny Eye Foundation | Kenneth R. Diddie, MD Nancy Call 
Los Angeles, CA (213) 224-7752 
Sept.4-5 | The Broadmoor Mylan Van Newkirk, MD Delores Dailey 
Colorado Springs, CO (308) 635-3911 




























Angel Gallardo 899 Dr Edgardo Manzitti Uruguay 390-Piso 13-OF B 
Aug. 3-7 

Rush Presbyterian Medical Center 
Sep. 18-19 | Emory University Travis Meredith, MD Debbie Seay 

Atlanta, GA (404) 329-4371 


Buenos Aires, ARGENTINA Dr Gustavo Mayorga Argañaraz | 1015 Buenos Aires, Argentina 
Aug. 7-8 
(312) 942-7095 
Chicago, IL 
Henry Kaplan, MD 














Oct. 1-3 Devers Eye Clinic Richard Chenoweth, MD Suzanne Meyers 
Portland, OR (503) 225-7881 
Oct. 16-17 | St. Louis Eye Hospital Orion T. Ayer, MD Karen Maroney 
St. Louis, MO Anwar Shah, MD (314) 644-6800 
Nov. 19-20 | Philadelphia, PA Alexander J. Brucker, MD Pat Shengle 
(215) 662-8675 
1982 University of North Carolina David Eifrig, MD Betty Neilson 
Feb. 12-13 | Chapel Hill, NC (919) 966-4161 
Feb. 26-27 | Emory University Travis Meredith, MD Debbie Seay 
Atlanta, GA Henry Kaplan, MD (404) 329-4271 
Mar. 26-27 | University of South Carolina Mark Hammer, MD (803) 765-7356 
Columbia, SC 
Apr. 23-24 | Jules Stein Eye Inst., UCLA Thomas Hanscom, MD Lu Hendricks 
Los Angeles, CA (213) 825-4617 


* Manufactured by COOPER MEDICAL DEVICES CORP 
600 McCormick Street, San Leandro, CA 94577. 
Phone toll free in continental U.S.A., (800) 227-0591; in California, (415) 568-6800. 




































































lens from CILCO. 


E ENS 
—_ > 


CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL 
LAW/ TO INVESTIGATIONAL USE. See package insert for full 
prescribing information. 





| The Optiflex™ anterior 
| chamber lens is a single- 


piece, lathe cut anterior 
chamber lens made com- 
pletely from Perspex“ CO 
polymethylmethacrylate. 
The Perspex CO loops are 
ribbon-like in design, mea- 
suring 0.24 mm x 0.35 mm. 
Lenticular diameter is 6.0 


| mm. Five sizes (overall dia- 
| gonal length) are available: 


Style L-1, 11.5 mm; Style 
L-2, 12.0 mm; Style L-3, 12.5 
mm; Style L-4, 13.0 mm; 
Style L-5, 13.5 mm. 
Videotape on implanta- 
tion of the Optiflex lens, 
surgical protocol and 
courses conducted by 
leading implant surgeons 
are all available from 
CILCO. Call toll free or 
contact your CILCO repre- 
sentative for information. 


ESELI) 


U.S.A; CILCO, Inc., 1616 13th Avenue 
Huntington, West Virginia 25701 
Toll Free: 800/624-3418 - Collect: 
304/697-4422 - TLX: BB6 453 
Australia: A.O. Medical Company 
51 Stead Street 
South Melbourne 3205, Victoria 
Telephone: Melb. 690 2608 
TLX: SLE MED 35763 
Canada: CILCO Canada, Simcoe Building 
Suite 206, 345 Kingston Road 
Pickering, Ontario LIVIAI 
Telephone: 416/286-1416 


B England: CILCO, Inc, “Tongaart” 


Whistley Green, Hurst, Berkshire 
~ RGIOOES 
Telephone: Twyford (0734) 341498 
| TLX: 858 71 
Europe: CILCO SARL, 99 rue Georges 
Clemenceau, Cannes, France 06400 
Telephone: 704 22 13 - TLX: 470 900 






New DYNAVAC. .. Makes 
screening with 
Ophthalmodynamometry 
Practical 





The new DYNAVAC Suction Ophthalmo- 
dynamometer allows you to screen your elderly 
patients for potential stroke candidates. 


These DYNAVAC features make Suction Ophthalmo- 
dynamometry the logical screening instrument for occlusive 
disease of the internal Carotid Artery System 


e Accurate Measurements 
Suction is utilized rather than the old Compression Method 
e Ease of Operation 
Physician easily observes the Optic Vessel and operates 
instrument without an assistant 
è Results Displayed Electronically 
Diastolic and Systolic pressure of each eye is displayed 
simultaneously on digital readouts 
e Portable 
Lightweight; can easily be transferred to hospital or nursing 
home for patient screening 








COBURN Optical Industries, Inc., Professional Products Division 
1375 South Fort Harrison, Clearwater, Florida 33516 
(800) 237-5906 In FL. call collect (813) 443-2606 











Telex: 80-3860 
C] Please send me additional information on Name 
the New Coburn DYNAVAC Address 
|) | would like to arrange a demonstration of City 
the New Coburn DYNAVAC SM ——— ee. 


O_O sss 
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THE POSTGRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE SEVENTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 
NOVEMBER 30 through DECEMBER 5, 1981 


SUBJECTS 


PHYSIOLOGY 
PHARMACOLOGY 
OCULAR MOTILITY 
NEURO OPTHALMOLOGY 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 
D. JACKSON COLEMAN, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be 
especially helpful to those physicians preparing for the American Board Certification Examinations and those having to fulfill 
requirements for continuing medical education. This course qualifies for 48 credits in Category 1 for the AMA-CME Physicians 
Recognition Award. 


Tuition: $500.00 Residents; Fellows: $300.00 (Luncheons and Cocktail Reception included). 
For registration and additional information, please write: 


Jane Stark, Registrar—Postgraduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 10003 


The Ophthalmology Department of Rush Medical College 
and The Regenstein Eye Center of 
Rush-Presbyterian-St. Luke’s Medical Center 
present: 

“A Symposium on 
Diseases and Surgery of the Retina, Macula and Vitreous” 
August 7-8, 1981 
Sheraton Plaza Hotel e Chicago, Illinois 
Course Director: Thomas Bennett, M.D. Rush Medical College 


GUEST FACULTY: 
William Benson, M.D. Stephen Ryan, M.D. 
Wills Eye Hospital, Jefferson Medical College Estelle Doheny Eye Foundation, Univ. of Southern California 


Gerald Fishman, M.D. Ronald Smith, M.D. 


University of Illinois Estelle Doheny Eye Foundation, Univ. of Southern California 
Lee Jampol, M.D. Walter Stark, M.D. 

University of Illinois Wilmer Eye Institute, Johns Hopkins University 

Travis Meredith, M.D. Joel Sugar, M.D. 

Emory University University of Illinois 

David Orth, M.D. C. P. Wilkinson, M.D. 

University of Illinois McGee Eye Institute, University of Oklahoma 


RUSH MEDICAL COLLEGE FACULTY 
Thomas Bennett, M.D. Richard Dennis, M.D. Andrew Lemicky, M.D. 
Chiang Bok-Lee, M.D. William Deutsch, M.D. * Michael Rosenberg, M.D. 
Morton Goldberg, M.D. 


A limited enrollment vitrectomy ocutome laboratory workshop will beheld at Rush-Presbyterian-St. Luke's 
Medical Center on August 9, 1981 


For more information contact: 
Jamie Umfred, University Office of Continuing Education 
Rush-Presbyterian-St. Luke's Medical Center 
600 South Paulina Street e Chicago, IL 60612 
(312) 942-7095 
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A KÖOVVA ‘= 


We'll give you a hint. Kowa can be an electro-retinogré 
A mosaic tile. A bolt of silk cloth. Or a analgesic. 


Still puzzled? Here's another tip. Kowa is one of the m 
sified manufacturing and trading companies in the wo 
cated to quality and efficiency in all its endeavors. 


If youre still unclear, let us be more explicit. Kowa is pé 
proud of Kowa Optimed— the subsidiary which manufac 
markets precision optical instruments, such as high-r 
zoom lenses, slit-lamp microscopes, vision testers, ar 
cameras. All competitively priced. 


Eighteen years ago, the first hand-held fundus camera w 
duced, achieving international acclaim. It was a Kowai 
Kowa is still at the forefront with its state-of-the-art RC-» 
ning achievement in fundus photography, and the first 
by an ophthalmic photographer. 


Technologically far ahead of the competition, the RC-X‘ 
angle fundus camera incorporates an unequalled ai 
power control unit—to automatically regulate the flag 
illumination intensity for viewing, and optical path sel 
each camera back. To achieve maximum efficiency and 
the 35mm motor drive back, utilizing a cordless conta 
and horizontal format is interchangeable with the SX-70% 
fluorescent Polaroid, or 6x7 backs. Also, the camer 
available in lateral swing or tilt, and is wheelchair acces 


So to answer the question “What is a Kowa?:one she 
another question: “What more could Kowa possibly be 
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- EXTENDED WEAR 
UNDTADLE ast 


Three internationally-recognized 
ophthalmologists lead an important 
question-and-answer discussion on 
extended-wear contact lenses. 











Jack Hartstein, M.D. LoulsA.Wiison,M.D. Harold A. Stein, M.D. 
will discuss the concept will discuss the perform- will discuss consid- 

of extended-wear. ance of available ex- erations involved in 

Dr. Hartstein has partici- tended-wear products. extended-wear practice 
patedin numerousex- Dr. Wilson's extensive management. Dr. Stein 
tended-wear clinical background includes has had a great deal of 
evaluations since studies numerous contactlens practical experience 
began in 1976. Dr. Hart- _clinicalstudiesandcon- with extended-wear in 
stein is Assistant Profes- tinuousinvolvementin Canada, where the 


sor of Clinical Ophthal-  extended-wear since lenses were introduced 

mology at Washington 1976. Dr. Wilson isa Pro- inthe mid 1970s. Dr. 

University School of fessor of Ophthalmology Stein is Chiefofthe De- 

Medicine and Chairman and Director ofthe partment of Ophthal- 

of the Department of Contact Lens Clinic at mology at Scarborough 

Ophthalmology, Missouri Emory University General Hospital and is 

Baptist Hospital. School of Medicine. Assistant Professor of 
Ophthalmology at the 
University of Toronto. 

TALERE EY POPE RSE AP Fo: RRR ae RR 

Roundtable 81 Program: 

@ Individuallecturesby W Openquestion-and- W Reception, providing 

each panelist answer session. an opportunity for 


informal discussion. 


Roundtable 81 in three cities: 

Chicago; May 29, Denver; June 19 Seattle; July 24, 
Downtown Marriott, Stouffers DenverInn, Red Lion Inn, 
1:00-5:00 p.m. 1]:00-4:00 p.m. 11:00-4:00 p.m. 


Call toll-free, 800-227-8170, for your reservations 


In California call toll-free 800-982-5832 
or write Extended Wear Roundtable 81, Cooper Vision, Inc., Optics Division, 
2801 Orchard Parkway, San Jose, CA 95134. 


Provided as a professional service by: 


GoperVision Inc. 


OPTICS DIVISION 


. 
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”Tomorrow’s Techique 
Available Today” 


DOMESTIC: INTERNATIONAL: 
LASERTEK, INC. LASERTEK Oy 
1717 WALNUT HILL LANE KOIVUMAENTIE 14 
IRVING, TEXAS 75062 SF-00680 HELSINKI 68 
FINLAND 
TEL. (214) 256-4564 TEL. 726 746, 726570 


TELEX 123602 laser sf 


Argon-Krypton 





Laser Coagulators 


All the pieces fit together... 





ms (Sulfacetamide sodium 10% 
prednisolone acetote 0.2 
phenylephrine HCI 012%) 





with the leading 
sulfa/steroid combination. 


Blephamide treats the cause and complaint of bacterial 
conjunctivitis* and blepharitis* 


@ Suspended, microfine particles. 
a Smaller than a red blood cell. 
a No mechanical irritation to sensitive ocular tissue. 


E Greater chance of therapeutic action than with a solution! 
= The steroid in solution can be absorbed for immediate 
therapeutic effect. 
= The suspended particles stay in the conjunctival cul-de-sac 
and provide prolonged therapeutic effect. 





E More anti-inflammatory action 
a More anti-inflammatory action found with prednisolone 
acetate suspension than with prednisolone phosphate solutions 
in animal studies conducted with the corneal epithelium intact: 


Put all the pieces together 
with Blephamide: 


sulfacetamide sodium 10%, prednisolone 
acetate 0.2%, phenylephrine HCI 0.12%) 


“This drug has been evaluated as possibly effective f 
for this indication. See full prescribing information AIlERGAN Pharmaceuticals, Inc. 
on following page. © Irvine, CA 92713 
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Put all the pieces 
together with 
Blephamide. 


Blephamide® Liquifilm® sterile ophthalmic suspension 


CONTAINS: sulfacetamide sodium 10.0%; prednisolone acetate * (micro- 
fine suspension) 0.2%; phenylephrine HC! 0.12%; with: Liquifilm (polyvinyl 
alcohol 1.4%), phenyimercuric nitrate (0.004%), antipyrine (0.1%), poly- 
sorbate 80, edetate disodium, sodium phosphate dibasic anhydrous, 
sodium phosphate monobasic, sodium thiosulfate, hydrochloric acid to 
adjust pH to 6.8; and purified water. * Licensed under patent 3,134,718. 
ACTIONS: Sulfacetamide sodium at 10% concentration is a potent bacterio- 
static agent (effective against a broad range of pathogens, including 
staphylococci). The prednisolone content (in microfine, non-irritating 
suspension) effectively counters the allergic and inflammatory manifesta- 
tions of blepharitis. The phenylephrine component of Blephamide rapidly 
whitens the engorged vessels in the eye and lid. 


INDICATIONS: Based on a review of this drug by the National Academy 
of Sciences — National Research Council and/or other information, 
FDA has classified the indications as follows: “Possibly” effective: 





Nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, 
staphylococcal, allergic); nonpurulent conjunctivitis (allergic and 
bacterial). Final classification of the less-than-effective indications 
requires further investigation. 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent 
untreated infections, vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the 
eye. WARNINGS: 1. In diseases due to microorganisms, infection may be 
masked, enhanced or activated by the steroid. 2. Extended use may cause 
increased intraocular pressure in susceptible individuals. It is advisable 
that intraocular pressure be checked frequently. 3. In those diseases caus- 
ing thinning of the cornea, perforation has been known to have occurred 
with the use of topical steroids. 4. Use with caution in patients with known 
or suspected sensitivity to sulfonamides — if sensitivity or other untoward 
reactions occur, discontinue medication. 5. Should be used with caution in 
the presence of narrow angle glaucoma. 6. Reports in the literature indicate 
that posterior subcapsular lenticular opacities have been reported fo occur 
after heavy or protracted use of topical ophthalmic corticosteroids. DOSAGE 
AND ADMINISTRATION: Optimal dosage is 1 drop two to four times daily, 
depending upon the severity of the condition. In general, during early or 
acute stages of blepharitis, Blephamide produces results most rapidly — 
and most efficiently — with instillation directly into the eye, with the excess 
spread on the lid (Method 1). When the condition is confined to the lid, 
however, Blephamide may be applied directly to the site of the lesions 
(Method l1). METHOD I: In the Eye and on the Lid. 1. Wash hands carefully. 
Tilt head back and drop 1 drop into the eye. 2. Close the eye and spread the 
excess medication present after closing the eye over the full length of the 
upper and lower lids. 3. Do not wipe any of the medication off the lids. It will 
dry completely in 4 or 5 minutes to a clear film that remains on the lids for 
several hours — it cannot be seen by others, nor will it interfere with vision 
4. The medication should be washed off the lids once or twice a day. 
However, it should be reapplied after each washing. METHOD II: On the Lid. 
1. Wash hands carefully. With head tilted back and eye closed, drop 1 drop 
onto the lid — preferably at the corner of the eye close to the nose. 2. Spread 
the raedication over the full length of the upper and lower lids. 3. Do not 
wipe away any medication — it will dry in 4 to 5 minutes to a clear, invisible 
film which will remain on the lids for several hours. 4. The medication 
should be washed off the lids once or twice a day. However, it should be 
reapplied after each washing. HOW SUPPLIED: Blephamide sterile ophthal- 
mic suspension is available in 5 ml and 10 mi plastic dropper bottles. 
To be dispensed on prescription only. 


Reference: 

1. Leibowitz HM, Kupferman A Bioavailability and therapeutic effectiveness 
of topically administered corticosteroids. Trans Am Acad Ophthalmol 
Otolaryngol 1975 Jan/Feb;79(1):0P78-OP88. The clinical significance 
of this animal data is unknown. 


AIlERGAN Pharmaceuticals, Inc. 
C> nine, CA92713 
















DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


è Quick and accurate measurement of subjective angle of squint. 
è EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


è Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 





Diagnostic 
evaluations 
are made on 
a special 
tangent screen 
calibrated in 
prism diopters 





S 


\ 4 


°F, Complete kit consists of: 2 hand projectors — trans- 

former—red and green spectacles and instruction 

2 \%> manual—compensated tangent screen with pad of 
recording charts. 

Complete refund guaranteed if not satisfied 7 days 


after receipt. 
Free demonstration without $1 95.00 
ALLIED OPHTHALMIC EQUIPMENT CORP. 


obligation in Chicago area. 
P.O. Box 71 œ Morton Grove, Ill. 60053 



































FLUORESCEIN ANGIOGRAPHY 
AND ARGON LASER 


OCTOBER 1-2, 1981 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. 
FRANCIS E. CANGEMI, M.D. KENNETH NOBLE, M.D. 
RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 
SEYMOUR FRADIN, M.D. MORTON L. ROSENTHAL, M.D. 
CLYDE R. LOCKE, M.D. JOSEPH B. WALSH, M.D. 
ROBERT C. MICKATAVAGE, M.D. GERALD WILSON 
THOMAS 0. MULDOON, M.D. BARRY WRIGHT, M.D. 









The historical development, technique and interpretation of 
fluorescein angiography of the retina, with special emphasis 
on the differential diagnosis of macular lesions, retinal vascular 
diseases and intraocular tumors. The basic physics and bio- 
physics of the argon laser and its application to various ocular 
diseases in the treatment of maculopathies and diabetic reti- 
nopathy. Demonstration of fluorescein angiography and argon 
laser photocoagulation technique. 
AMA-CME Credits, Category 1: 16 
Tuition: $200.00 
For registration and additional information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





YOUR BEST CHOICE FOR COMPLETE 
CLINICAL OCULAR ELECTROPHYSIOLOGY TESTING. 


WE ELECTRORETINOGRAM — a - e - b' -b’ 


Including Fluorescent E.R.G. 


W VISUAL EVOKED RESPONSE 


Averaging Computer For Enhanced Signal 
Noise Ratio 


E ELECTRO-OCULARGRAM 


Permanent Two Channel Paper Record 


E ADAPTO - ELECTRORETINOGRAM (A.E.R.G.) 


Simple to use for office or Hospital 
computer controlled one button 
operation with incomparable trace 
quality. 





In the words of a user; 

“How Visidyne has managed to develop such a beautiful diagnostic capability at a 
substantially lower cost than anything else on the market is beyond me, but you 
certainly will not find me complaining about that.” 

















beyt t t-t 4 + 4 $ + + + — 





° 


£ (sc) 4 
V IS d y ne To receive detailed information request data file M2/1. 


73149 For a demonstration call or write our Marketing Director. biophysic medical s.a. 
O Box ~ 10 rue des Barres 


louston, Texas 77090 U.S.A 75004: Prix. France 
elephone (713) 931-8054 Telephone 271 35 00 


COOPERVISION INTRODUCES - 
THE ONE-PHONE-CALL INSURANCE PLAN 


CAN ANYTHING BE MORE SIMPLE? 


When your patients lose or damage a 
PERMALENS® (perfilcon A) Extended-Wear 
Contact Lens, all you have to do is make 
one phone call fo us and refit the patient 
as you normally would, either from your 
inventory or with the lens we'll send you. 
That's all—you won't have to bother with 
record-keeping, claim forms, deductibles, 
returning damaged lenses, or special 
billing for insured lenses. Your phone call 
to us verifies the patient's coverage and 
sends a replacement lens on its way to you. 
We bill the patient directly for the lens. You 
follow your normal procedures for billing 
for your services. 

Isn't this the kind of insurance program 
you'd like for your patients? If so, return the 
coupon today for more details, or call us at 
(800) 538-7824; len 
in California, 
(800) 662-6227; 
in Alaska, Hawaii, 
(800) 538-7772. 





















Send to: ce} 
CopervVision 
CONTACT LENS INSURANCE SERVICE, INC. 
P.O. Box 2004, Alviso, CA 95002 


O Please send me additional information and 
application forms for PERMALENS Protection Program. 


C] Please have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERMALENS Protection Program. 


Name (Please print) 


Address 






City State Zip 
( ) 
Telephone 






Utility...Class...Style 


Rodenstock’s versatile Instrument @ Modular construction to better 
Carriers feature: adapt to the individual 
® Telescopic sliding tables which practitioner's needs. 

accommodate 2 to 3 individual e Wide assortment of colors 

instruments. available for the Combiplan and 
@ Column mounts for an additional Combistyle to meet your 

two to three instruments requirements. 

O 
a 


YOOLSNAGOH/NYNEOO 






Coburn offers the industries only 
UNCONDITIONAL 2-YEAR WARRANT Y* 
“includes all parts and labor 


i 
e Adaptable to instruments To order, or for complete 







of other manufacturers. information, call toll free 
@ Unique, convenient (800) 237-5906. In Florida, 
e accommodation of trial call collect (813) 443-2606 
y 2 lens sets. Coburn Professional 
> -Q @ Numerous space and labor Products Division, 
n KSG iN saving devices to facilitate 1375 South Ft. Harrison, 
eh ra patient examination (e) Clearwater, Fla. 33516. 


Combiplan 
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YOU Now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


Pitch polished. 
. Stress-free English plastic. 


Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


Unparalleled tolerances: 


. Rapid delivery anywhere in U.S. 
. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 
( pre)corneal lens company 
ý a 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 - Houston, Texas 77027 
WATS 800-231-3561 - TEXAS WATS 800-392-2279 
LOCAL 524-4661 





“Doctor I can’t find 
sunglasses dark enough.” 


How many times have you heard Five different modes — light transmis- 





this complaint from your patients — sion from 1%—10%— plano only. Case in- 
with... aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors 
neal disease, incipient cataract, post- — light green, medium amber, amber. 
op intraocular lens iraplant and all anterior segment surgery dark grey-green, dark green. 
Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 
OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 


shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below 

cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 
OLo in new full size may be worn alone or over most spectacles. Wrap O OLo 
Products, Ltd. 


around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable 






OLo Products, Inc. AJO 
Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 


j 

i Please send me a sample pair of Sunglasses. I am enclosing $6.00 (professional price) 
l plus $1.50 for postage and handling. 

IO Light Green 10% transmission. [] Medium Amber 8% transmission. 

| O Send me detailed Brochure. 

l 

: 


Name Address 





L City sca State i—i 


Gums mms o SS SS SS SS SS SS GS SE SS SONS ee G es ee Ses ees eel 
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h Step-by-step instructions from °54 contri- 
t © butors ... all styles of lenses, with an 


m expanded section on WORST, SHEARING, 

intraocular CHOYCE, KELMAN, AZAR and LEISKE 

lens LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


manual e Where and how to order lenses 


e Complications and how to treat them 





BY DENNIS D SHEPARD, MO FACS 
è Simplified lens power calculation 


è Implantation instruments 

e Intra- and Extracapsular techniques 

e A-Scan Ultrasonography 

è Informed consent forms 

èe Post-op care 

e FDA & IRC regulations and reporting 
è Surgical fees and 3rd party billing 

© 464 pages, 1163 references, illustrated 


i Dennis Shepard, M.D. Publisher 





ALPAR DICKERSON KRAFF PEARCE 


m= i 

ANIS DREWS GREENE KRASNOV PROKOP 4 i l 
AZAR DULANEY HERTZOG KRATZ SHEARING | 1414 East Main Street - 
BEALE  EIFRIG HILES KWITKO SHEETS şa Santa Maria, California 93454 USA , 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE sg - 
BOYD FECHNER HOFFER LITTLE SHEPARD : 

BUNKER FYODOROV HUBBELL MANSCHOT SMITH i Please send me _______ copies of - 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. 4 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA § i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT g Price includes tax and postage/ , 
DARIN GOULD KELMAN OSHER WORST andina (in U.S.A.). Enclose check. ! 








ESTABLISH A ZONE 
OF COMFORT 


f A- with the NEVYAS DRAPE RETRACTOR 


This light, disposable, stick-on 
retractor helps eliminate the patients 
feeling of ‘suffocation. It offers an 

unrestricted breathing zone that 
: leaves the nose and mouth 
| untouched by the surgical drape. 
Š | Order today by filling-in the coupon, 
F) below: 


















Diversatronics, Inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3995 


Please send me packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 

Enclosed is my check for Please bill me 


diversatronics ix. [aeame 


aie 
SEE 


Bae 


SCR 
nies 


aes 
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of the Wet Fie 


The emphasis is on immediate, 
because that’s what's new at 
Mentor. We're anew market- 
ing team genuinely concerned 
with your needs and commit 
ted to resoonding quickly. 
Mentor quality hasn't 
changed, though, and the Wet 
Field Coagulator is a good 
example - unsurpassed for 
orecise, atraumatic hemostasis 
under irrigation or in a bloody 
field. And you can choose 
among eight bipolar forceps 
specially designed for eye sur- 
gery. Wide acceptance of the 
Wet Field is confirmed in the 
references cited below. 





Reed K. and Snider, C.J.: Bipolar Forceps 
for Electrocautery in Tonsillectomy. Tr. Am. 
Acad. Ophth. & Otol. (Ask us for reprint.) 
Charles, S. et al.: Bimanual, Bipolar 
intraocular Diathermy. A.J.O., 81:1 (1976) 
McPherson, S.D., Jr.: Bipolar Coagulation 

in Ophthalmic Operations. A.J.O., 73:5 
(1972) 

Michels, R.G. and Rice, T.A.: Bimanual Bipo- 
lar Diathermy for Treatment of Bleeding 
from the Anterior Chamber Angle. A.J.O., 
84:6 (1977). 

Nadler, M.P, Lehman, R.N., and Pavlis, R.J 
Flectrocoaptation of Conjunctiva. (Ask us 
for reorint.) 

Okun, E.: Intravitreal Coagulation with 
Bipolar (Wet Field) Coagulator. (Ask us for 
reprint.) 


The new 





Mentor 





Call our new number to order: 
617-749-8215. Or write to 

our new address: Mentor, 20 
Industrial Park Road, Hingham, 
Mass. 02043. Either way, you'll 
get immediate action. 


Mentor products for 
ophthalmology: 

The Wet Field™ Coagulator and 
Bipolar forceps 

The Exeter™ Indirect 
Ophthalmoscope 

Merocel™ Surgical Soonges 
and Wipes 

Mentor” Slit Lamps 

Honan’s Intraocular Pressure 
Reducer 

Mentor™ CM-III Microscopes 

Mentanium™ Vitreoretinal 
Instrument Sets 
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> | OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored by 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 





COURSE DIRECTOR 
Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review Course, an intensive one week course 
intended to prepare participating ophthalmologists and recent graduates of residency 
programs for the OKAP and American Board of Ophthalmology Examinations, will 
begin at 7:30 a.m. on Monday, November 16 and continue thru Saturday, November 
21, 1981. 


TUITION including lunch: $500.00 


FOR MORE INFORMATION CONTACT: 


Department of Ophthalmology 
Hermann Eye Center 
1203 Ross Sterling Avenue 
Houston, Texas 77030 


PHONE: (713) 797-1777 
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Storage Tray 
This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray 











Conjunctivodacryocystorhinostomy * 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 
as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 





il 


Tear Duct Tubes 


Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 









| ( ' 1 re ga 
| rom the three Jones Tube Sets obtained upon requesi 










a A A j * L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology | 
n $ } yU : Ji > y C c Up 4 | 

— g Volume 59, No. 5. May. 1965 | 

cale J C. Mustarde'. L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 


This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions 


Up-To-Date, Aesculapius Publishing Company. 1970 
LT. Jones M.D. and J.L. Wobig M.D.. Surgery of the Eyelids and Lacrimal system 
Aesculapius Publishing Company. 1976 






Additional Information Available From: 


Weiss Ç Serenijie Glass ( blowing Co. 


2025 S.W. BRIGGS COURT e BEAVERTON, OREGON 97005 e (503) 644-3507 









INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact Our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FS! Brighton) 87323 
Commence message 'RAYNEROPT 


Miert t dthr To hy ijt the Amer 3s Dy 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 





CORTISPORIN 





The choice is yours. 





CORTISPORIN 


Ophthalmic Suspension Sterile Ophthalmic Ointment Steril 


(polymyxin B-neomycin- 
hydrocortisone) 
The choice ophthalmic 


Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
preparation, Cortisporin® spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which coverage at lower cost than 
act against susceptible 
bacterial pathogens 


(polymyxin B-bacitracin-neomycin- 
hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 


most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 


therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 


and inhibits corneal 
neovascularization. 


CORTISPORIN® Ophthalmic Suspension Sterile 

(Polymyxin B—Neomycin—Hydrocortisone) 

Each cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
sulfate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
(1%), thimerosal (preservative), 0.001%. 

The vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 
stearate, liquid petrolatum, polyoxy! 40 stearate, propylene glycol and purified 
water. 


HOW SUPPLIED: Bottle of 5 cc with Sterile Dropper 
CORTISPORIN® Ophthalmic Ointment Sterile 
(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


Each gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
neomycin base), hydrocortisone 10 mg (1%), special white petrolatum qs. 


HOW SUPPLIED: Tube of % oz with ophthalmic tip. 


“INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye due to organisms sensitive to the antibiotic ingredients of 
the drugs and when the anti-inflammatory action of the hydrocortisone is 


indicated as in nonpurulent bacterial, allergic, vernal and phlyctenular 
conjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 
Operative or acne rosacea keratitis; superficial chemical and thermal 
burns of the cornea. 

Final classification of the lesg-than-effective indications requires 
further investigation. 





CONTRAINDICATIONS: These products are contraindicated in acute pu 
lent Conjunctivitis and blepharitis; tuberculous, fungal or viral lesions of | 
skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varice 
and conditions involving the posterior segment of the eye. They are also cc 
traindicated in those individuals who have shown hypersensitivity to any 
their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy m 
result in glaucoma with possible damage of the optic nerves, posterior st 
capsular cataract formation, or may aid in the establishment of second: 
ocular infections from fungi or viruses liberated from ocular tissues. It 
advisable that intraocular pressure be checked frequently. In those disea: 
causing thinning of the cornea, perforation has been known to occur with | 
use of topical steroids. As with any antibiotic preparation, prolonged use m 
result in the overgrowth of nonsusceptible organisms, including fun 
Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate 
increase in the prevalence of persons allergic to neomycin. The iniii: 
such a reaction should be borne in mind. 


Complete literature available on request from Professional Servic 
Dept. PML. 


f Burroughs Wellcome Co. 
hra Research Triangle Park 


Wellcome North Carolina 27709 





Sutherland ROTATABLE 


Intraocular Microsurgery 
_ Instruments : 








sentesi ges 


Semi-Annual Cadater Courses 
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OCULOPLASTIC SURGICAL DISSECTION COURSE—November 11-14, 1981 
(40 HRS. CME & CAT 1) 





FACULTY: 5 RD EE m, SUBJECTS: 
M. Albom. M.D. J Hagedoorn, Ph. i pa Cosmetic Blepharoplasty, Blepharoptasts. Trauma 
R. Coburn, M.D. S. Hecht, M.D. Surgery. Lid Rlacorstruction, eee Surgery. Or- 
N. Cousins. Esq. l. Herman, Ph.D. bital Reconstruction. Entropion, Ectropion. Orbital 
i an Re ` sean ies Fractures. Orbital Tumors and Chemosurgery 

i Oulg. Ld. : Fen, J. ; 
M. Guibor. C.O. E, Wiggs. M.D. SPECIAL FEATURES: 
P Guibor M.D. D. Wolfley. M.D. a Live Surgical Demonstration Video 

and others. . Video Tape Surgery and Cadaver Dissections 

, ail with l l . Film and Lectures 
Clip coupon and mail with registration fee to: + PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin. Registrar SURGICAL DISSECTIONS 
cio Or P Guibor, 630 Park Avenue + Course Outlines. Manuscripts. Materials 
New York, N.Y. 10021 (212) 734-1010 * Sutures &-Needies 

* Scheduled Transpertation Motel to Medica! Center 
(15 min} 
November 11-14, 1981 * Banquet & Daily Luncheons included 


COCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


ee ee 1982-83 
City cheek ear VN ade Se eecirasee A è bd, dere aves oc U LOP LASTIC 


Telephone i. | 


E E E S s U RGE RY 


icicle one} 


Make checx payable: Pe eee ounan: inc. F E L L. OWS al i PS 





The University of Minnesota Department of Ophthalmology 
Presents 
EXTRACAPSULAR CATARACT EXTRACTION 
and 
POSTERIOR AND ANTERIOR CHAMBER LENS WORKSHOP 
July 16-18, 1981 Minneapolis, Minnesota 
Course Director: Richard L. Lindstrom, M.D. 
Faculty: Azis Anis, M.D., Donald J. Doughman, M.D., Wm. S. Harris, M.D. 
Larry Lieske, M.D., Malcolm McCannel, M.D., Guy Knolle, M.D. 
University of Minnesota Department of Ophthaimology 
Faculty: Wm. Knobloch, M.D., Jon Pederson, M.D. 
Herbert Cantriil, M.D., Robert Ramsay, M.D. 
Course Content 

Phacoemulsification and Planned Extracapsular Cataract Extraction Techniques, intensive Personal Laboratory instruction 
with Cavitron 8000A and Mcintyre-Pearce | & A Needies 


Lens Implantation Techniques for Anis, Harris, Shearing, and Sinsky Style Posterior Chamber IOLs, and Kelman and 
Lieske Style Anterior Chamber iOLs 


Deparinent of Ophthaimology Staff Physicians will Augment Lecture Series on Pre and Post Operative Care, A-Scan, 
Specular Microscopy, and Prevention and Management of Complications 


Complications Seminar 





















Registration 
Tuition: $400 Lecture and Lab; $250 Lecture Only 
Laboratory Participation Limited 
20 Hours CME 







For Registration and further information contact: 


Chrissy Lindstrom or Judy Lange 
University of Minnesota, Department of Ophthalmology 
9-240 Health Sciences, Unit C, Box 493 Mayo Memorial Bidg. 
516 Delaware St. S.E., Minneapolis, MN 55455 (612) 376-9195 
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INTRODUCING 
CANON’S 
AUTO REFRACTION 
SYSTEM 


~ 





Our new Autoref R-l offers the COMPACTNESS 

following features: Takes up little office space 

OPEN VIEW MEASUREMENT Find out more about the new Canon Autoref 
Looking through clear glass, the patient can R-1 and how your practice can benefit from 
fix both eyes on a target at desired set dis- its use. 


tance. This eliminates patient accommodation. 


EASY OPERATION 
Office assistants can easily be trained to oper- on 
ate the Canon Autoref R-1. 


CANON U.S.A., INC. CHICAGO OFFICE 
QUICK MEASUREMENT 4 tr ur 
In only O.2 second, the eyes can be measured ““ EW YORK ne C 
and the result instantly displayed on the TV ANGELES-123 Paularino Ave., | 
monitor or print out. OR Ler nny Peng wen ene 







KELMAN COURSE 
ON INTRA-OCULAR 
IMPLANTS 


LENGTH OF COURSE: 


1 Day Workshop—(Given every other 
month) 













CURRICULUM: 


Anterior vs. Posterior I.0.L.’s 

Contraindications to Anterior |.0.L. 

Advantages of Kelman I.0O.L. 

Size and Stability of 1.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.1.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 





















COST: $125.00 


Video Cassette on 
technique available. 





LIMITED ENROLLMENT 










FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 










David J. Kelman 
Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 
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ADDRESS 








CITY 





STATE 

















THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 

Richard Keates, M.D. 

Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 

Jess C. Lester, M.D. 

Howard L. Lieberman, M.D. 
Stephen LoRe, M.D. 

William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 

Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 

Ned L. Snider, M.D. 

Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection: Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


includes optional Kelman Anterior !|.0.L. Course 
(one additional day) 














































FOR FURTHER DETAILS, CONTACT: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 







THE VENEZUELAN SOCIETY BASIC COURSE AND WORKSHOP 


OF OPHTHALMOLOGY IN 
ANNOUNCES CONTACT LENS FITTING ° 

THE Ill VENEZUELAN CONGRESS SEPTEMBER 18-19, 1981 
and XXIX NATIONAL CONGRESS. SPONSORED BY 

NOVEMBER 22-27, 1981 THE POST GRADUATE INSTITUTE 

OF THE ° 
OFFICIAL CARACAS— VENEZUELA. NEW YORK EYE AND EAR INFIRMARY 
a Current Concepts in Ophthalmology “HOW TO FIT A PATIENT STEP BY STEP” 


COURSES: NOVEMBER 21, 1981 
Neuro Ophthalmology. 
Oculoplastic Surgery. 


ROUND TABLES: 


Taking Measurements Designing Lenses Ordering Lenses 
Checking out the Lens Insertion and Removal Evaluation of Problems 
Assessing the Well-fitted Lens Follow-up Care 


Microsurgery of the Anterior Segment. LECTURERS 

Microsurgery of the Posterior Segment. JORGE N. BUXTON, M.D. PHYLLIS LAMONICA 

Vascular Diseases of the Retina. G. PETER HALBERG, M.D. SOLOMON LIEBOWITZ, M.D. 

Glaucoma. FRANK B. HOEFLE, M.D. FRED NEWMAN, M.D. 
GUESTS OF HONOR RONALD JACOBS, M.D. ROBERT PRESTON, M.D. 

Dr. August Deutman (Holland) Dr. Robert Machemer (USA) STEPHEN E. KELLY, M.D. ROBERT J. RIECHERS, M.D. 

Dr. Robert yl i Dr. Wallace McMeel (USA) JAMES J. KOVERMAN DAVID SCHAFER, M.D. 

Dr. Joel Glaser (USA) Dr. Ives Pouliquen (France) i j 

Dr. Robert Lichter (USA) Dr. Allen Putterman (USA) This course is designed for ophthalmologists desiring to 

Dr. Ernesto Rios Montenegro (Peru) start a fitting program; and ophthalmic technicians spon- 

Dr. Richard Tenzel (USA) sored by ophthalmologists. 

PLACE: Sis ta i hae Caraballeda. Registration fee: $200.00 Limited enrollment 

aracas—Venezuela. á i . 
DATE: November 22-27, 1981.. ia h 
LANGUAGES: SPANISH—ENGLISH (Simultaneous For registration, please write: 


Translation) 
REGISTRATION FEE: $150 Practicing Ophthalmologist. 
$ 75 Residents and Accompaning members. 
FOR ADDITIONAL INFORMATION: Please write to Sociedad 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


Venezolana de Oftalmologia. Apartado de Correo del Este 310 East Fourteenth Street 
50. 150 A. Caracas—Venezuela. New York, New York 10003 





Easier on her eyes: 
PARAGON 18, the new generation 


firm contact lens material. 


An advanced, modified polymethylmethacrylate with an extraordinarily lo 

18° wetting angle, PARAGON 18 offers superior strength and stability, making | 
ideal for lens designs in every parameter, including ultra-thin and toric lense 
It is available in a variety of colors with perfect lot-to-lot consistenc 


Easier on the Eyes. PARAGON 18 is the wettest of an 

PMMA or CAB material — a full 29% wetter than conventional PMMA. Result! 
more oxygen to the cornea by pump relief action, reduced corneal edem; 
increased wearer comfor 


Bank on it. when you prescribe PARAGON 18 contact lense 
you minimize patient adjustment visits, wasted chair time and fitting expense 
That means happier patients, more referrals, greater profitabilit 


N \ DOCTORS: Specify PARAGON 18 when you place your firm contact orders 
N Or ask your laboratory for more information on PARAGON 18 


Lay 


P 


Á (A PARMGONOPTICALING. Ce 


P.O. Box 988, Mesa, Arizona 85201 
' Contact lens laboratories call toll free u AA 
| y (800) 528-8279 ET // 


PARAGON OPTICAL'S exclusive injection molding process Ty á 
produces PARAGON 18 optical Radius Buttons with a precise, 
d 


4 | memory- retaining, pre-molded radius of finished lens quality. f i 





Intermedics Posterior 
Chamber Lenses... 


After extracapsular cataract 
extraction 


Caution: Investigational Device Limited by United States Law to Investigational Use 





iNTERMEDICS 


INTRAOCULAR LENSES 


- Available in 12 styles and sizes 


- Both capsular or ciliary sulcus 
fixated styles 


- 25 different powers available 
- Polypropylene loops 


- Optics of ‘Perspex CQ’ * (polymethyl- 
methacrylate) 


NEW MODIFIED 
J-LOOP MODELS 037 and 037D 


- Gently curved loops 

- 0° or 10° loop angles 

- 6.0 mm plano-convex 
optic 

- No suturing required 

- Highly visible blue 
polypropylene loops 

- Four fenestrations 


NEW TRIPOD (SUTURELESS) 
MODELS 025 AND 025L 


7 - Three-point 
| fixation 
- No suturing required 
- Two-sizes (6.0 mm R 
and 6.5 mm R) 
- 5.0 mm plano-convex 
optic 
( - One piece ‘Perspex 
\ CQ’ * (polymethyl- 
f methacrylate) 


J ) 


a 


"Perspex CQ — trademark of LCI. Ltd. 


© intermedics 
Intraocular Inc. 


J-LOOP MODELS 19C, K, B, J, E, & F 


- Four standard lengths 
(13.0 mm) 

- One shorter length 
(12.0 mm) for capsu- 
lar bag fixation 

- One longer length 
(14.0 mm) for larger eyes 

- 6.0 mm plano-convex 
optic 

- 0° and 10° loop angles 

- Clear or highly visible 
blue polypropylene loops 


SIMCOE MODELS 034B AND 034D 


- 6.0 mm plano-convex 
optic 

- Double-radius 
loops for physiologic 
compatibility 

- One length (13.5 mm) 
for ciliary sulcus fixation 

- One length (11.5 mm) 
for capsular bag fixation 

- Highly visible blue 
polypropylene loops 


Gentlemen: 


Please send additional information on 
Intermedics Intraocular Incs Posterior 
Chamber Lenses. 


Name 

Address 

Chti n a S Fir Coe 2 T 
Phone 


Intermedics Intraocular Inc. 

169 North ne aareet 
Pasadena, CA. 911 

(800) 423-4866 CA: 7800) 362-7050 


az 
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The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA?® sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on e Needles by Sharpoint®): Spatulated, 
needles (sizes 1,3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 
Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 

The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ...........5- smooth surface or ‘‘Guibor-design’” 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 


MESH .......-0055 si Geese for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 
S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 


e 
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There’s more to a Biometric Ruler 
than just a number 








For precise IOL power determination consider 
the New Sonometrics’ Model-31 0 





Sonometrics, the proven leader 


-in ophthalmic ultrasound equip- 


ment, introduces the new compact 
Digital Biometric Ruler, Model-310, 
for precise IOL power determina- 
tion. A combination of quality, ac- 
curacy, and portability makes the 
DBR-310 an essential diagnostic 
tool at an affordable price. 
Compare the DBR-310 with any 
other system in its price class and 
discover its advantages: Accuracy 
to within 0.2mm ('%2 diopter), a 
digital LED (light emitting diodes) 
measurement display, a wide 
selection of hand-held focused 





Programmable calculator and printer accessory 
calculates diopter power of intraocular lens using 
the advanced Binkhorst calculation module. 


aant 


transducers for A-scan evaluations 
and easy mounting on any Gold- 
mann Tonometer. 


DBR-310 SBM 
focused transducer 
with internal fixation 
light. 


— 


N 


Non-focused hand-held diognostic transducer. 


Highly portable, the DBR-310 
can be used in a variety of loca- 
tions. The unit comes with a pro- 
tected investment alternative which 
can be applied when you wish to 
upgrade to other full capability 
Sonometrics diagnostic instruments, 
including the clinically proven 


Ocuscan-400 and DBR-300 systems. 


The DBR-310 is backed by the 
complete technical services and 
assistance of Sonometrics, the first 
and most advanced company in 
ophthalmic ultrasound. 





For additional information on 
how ultrasound can benefit your 
practice through expanded options 
and third party reimbursements, 
call toll-free: (800) 223-0412. In 
New York State call (212) 765-8205 
or mail the enclosed coupon. 


DBR-310 


DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC. 


DBR-310/Sonometrics Systems, Inc. 
16 West 61st Street, New York, N.Y. 10023 


Name___ 











Affiliation 


| 
| 
| 
| 
| 
Address BEEE 
| 
| 
| 
| 
| 
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SURGICAL MANAGEMENT OF CATARACT, 
GLAUCOMA AND CORNEAL DISORDERS 


September 23, 24, 25, 1981 


13th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFER- 
ENCE—LOS ANGELES, CALIFORNIA, Sponsored by Doheny Eye 
Foundation and USC Department of Ophthalmology, HYATT 
REGENCY HOTEL 711 S. Hope Street, Los Angeles, CA 90017. 


FOR PRACTICING OPHTHALMOLOGISTS: Current techniques of cataract ji 
extraction, intraocular lens insertion, penetrating keratoplasty, and + # 
glaucoma surgical procedures. Results with extended wear aphakic — — 
contact lenses and intraocular lenses presented. Management of in- : s 

traoperative and post operative complications stressed. Corneal trauma. ED ESTELLE DOHENY EYE FOUNDATION 
perforations, non-healing abrasions, bullous keratoplasty, current ker- 

atoplasty techniques (with and without intraocular lens), refractive surgical techniques discussed. Management of glaucoma 
with emphasis on surgical techniques. Step-wise approach to glaucoma patients, including medical therapy. 


Half-day of mini-workshops featuring detailed videotape demonstrations of various surgical procedures. Small groups; experienced 
instructors. 


GUEST FACULTY DOHENY—USC FACULTY Anthony B. Nesburn, M.D. 
Jose |. Barraquer, M.D. Ronald H. Akashi, M.D. Richard R. Ober, M.D. 
Perry Binder, M.D. Kenneth R. Diddie, M.D. Arthur E. Oberman, M.D. 
Stuart |. Brown, M.D. Jerry Donin, M.D. Ralph S. Riffenburgh, M.D. 
Robert E. Christensen, M.D. Steven Feldon, M.D. Stephen J. Ryan, M.D. 
Richard Elander, M.D. Francis C. Hertzog, M.D. James Salz, M.D. 

Miles Galin, M.D. Arthur Hurt, M.D. David J. Schanzlin, M.D. 
Norman Jaffe, M.D. A. Ray Irvine, M.D. H. John Shammas, M.D. 
Herbert E. Kaufman, M.D. James Jester, Ph.D. Ronald E. Smith, M.D. 
Manus C. Kraff, M.D. Richard P. Kratz, M.D. Douglas Steel, M.D. 

Irving H. Leopold, M.D. Larry Leiske, M.D. Richard A. Villasenor, M.D. 
Thomas H. Pettit, M.D. Ezra Maquen, M.D. James Wilson, M.D. 
Robert Shaffer, M.D. Don S. Minckler, M.D. Warren Wilson, M.D. 
Walter J. Stark, M.D. A. Linn Murphree, M.D. 


Tuition: $400.00—Certified for 21 hours credit, Category |, AMA and CMA 

DIRECTOR: Ronald E. Smith, M.D. Co-Directors: Anthony B. Nesburn, M.D., David Schanzlin, M.D. 

For application/brochure: Bill Dowey, Conference Office, 1355 San Pablo Street, Los Angeles, CA 90033. 
Phone (213) 224-7751. 


—— il 





OCULOPLASTIC and RECONSTRUCTIVE SURGERY 


SPONSORED BY THE 


POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
SEPTEMBER 21-25, 1981 
under the direction of 
BYRON C. SMITH, M.D. and JOHN T. SIMONTON, M.D. 


The course will include observation of surgical procedures in the operating room, lectures 
and anatomical dissection. 

AMA-CME Credits, Category 1: 32 

Registration fee: $500.00 (Luncheons included) 

For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Soe fe 
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Miniphage: 
You Couldnt 


Ask for More, 


or Less. 


1981 David Kopf Instruments 


More, since the DKS Miniphage 
is the only miniature cutter 
with supplemental infusion. 


Less, because the sterile, 
disposable pack saves time 
and money. More, because the 
Miniphage eliminates tedious, 
mechanical assembly and 
sterilization between surgical 
procedures. The sterile 
disposable Miniphage is 
always sharp. There are no 
surgical surprises. 


The DKS/Peyman Vitrophage 
accommodates all procedures, 
including Anterior, Posterior 
and Open Sky. 


Available in finger port control 


standard or wide-angle, left or 
right-handed. 


The new Miniphage joins the 
Vitrophage line of precision 

Sp eclarer-icemelarem ale (cur-lale|(omme lion 
posable cutting heads in 
sterile packaging. You couldn't 
ask for more! 


DKS Division 

David Kopf Instruments 
7327 Elmo St., 

Tujunga, CA 91042 
Telephone: (213) 352-5955 


Peyman/Vitrophage 


DK 


Ready. When You Are 
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A COMPREHENSIVE COURSE IN INTRAOCULAR 
LENSES AND PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D. 
Edwin Hill, M.D. Steven Shearing, M.D. 
Thomas Mazzocco, M.D. 


GUEST FACULTY 

Mr. Eric Arnott, Great Britain 
Robert Azar, M.D., U.S.A. Michael Lieppman, M.D., 
Michael Blumenthal, M.D., Tel Aviv James Little, M.D., U.S.A. 
Leo Bores, M.D., U.S.A. Richard Livernois, M.D., U.S.A, 
Leonard Christensen, M.D., U.S.A. William Maloney, M.D., U.S.A. 
Michael Colvard, M.D., U.S.A. Donald Praeger, M.D., ; 
Michael Garrison, M.D., U.S.A. Edgar Rainin, M.D., 
William Harris, M.D., U.S.A. Donald Serafano, M.D., 
William Vallotton, M.D., 

COURSE INCLUDES: 
10 or more live cases with Posterior Chamber Lenses (Sinskey, Shearing, Faulkner), the Mark VIII 
Choyce lenses and Binkhorst type lenses using Extracapsular and the latest modifications of the “Pha- 
coemulsification Techniques,” Terry Keratometer and Astigmatism and Myopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery using the “Phacoemulsifier,” Patient selection, Pre and 
Post-operative care, Post operative examinations, Intraocular lens calculation, Complications including 
removal and changing of lenses. 


Brainstorming with the Faculty 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


COURSE DATES 
July 30-Aug. 1, 1981 * September 10-12, 1981 * October 15-17, 1981 * December 10-12, 1981 


Course Limited to 16 for Personalized Instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00. Cancellation Fee: $150.00 
Cavitron Approved 





Please detach and mail with tuition to: 

The Foundation For Ophthalmic Education 

2232 Santa Monica Boulevard, Santa Monica, California 90404 213-829-4711 
Please send me further information. | am interested in the Course for: 

O July O September O October O December 





Name 














Office Address 








Office Phone 








The Anis posterior 
chamber capsular 
lens from CILCO. - 


The Anis posterior chamber 
lens is designed for implanta- 
tion totally within the rem- 
nants of the capsular bag. The 
lathe cut, Perspex” CO lentic- 
ular is 6.0 mm in diameter. 

Overall diameter is 10.5 
mm with compressible poly- 
propylene loops. Two implan- 
tation glides are packaged 
with each lens to be used ac- 
cording to instructions in the 
Surgical protocol and video- 
tape on implantation available 
from CILCO. 

A series of courses on im- 
plantation of the Anis lens will 
be conducted by Aziz Y. Anis, 
M.D. and other implant sur- 
geons in the following cities: 

Chicago — July 11 

Los Angeles — October 10 

Atlanta— October 31 

Houston — December 5 
These lectures are presented 
by CILCO at no charge as a 
service to the ophthaimic pro- 
fession. For reservations, Call 
toll free at 800/624-3418. 

In addition, surgeons may 
visit with Aziz Y. Anis, M.D. in 
the operating room and office 
to view surgical techniques 
and observe patients implanted 
with the Anis posterior cham- 
ber lens. To arrange a visit, Call 
402/466-8187. 


CO 


U.S.A.: CILCO, Inc., 1616 13th Avenue 
Huntington, West Virginia 25701 
Toll Free: 800/624-3418 - Collect 
304/697-4422 - TLX: 886 453 
Australia: A-O. Medical Company 
51 Stead Street 
South Melbourne 3205, Victoria 
Telephone: Melb. 690 2608 
TLX: SLE MED 35763 
Canada: CILCO Canada, Simcoe Building 
Suite 206, 345 Kingston Road 
Pickering, Ontario LIVIA! 
Telephone: 416/286-1416 
England: CILCO, inc.. “Tongaart™ 
Whistiey Green, Hurst, Berkshire 
RG1IOCES 
Telephone: Twyford (0734) 341498 
TX: 858 715 
Europe: CILCO SARL, 99 rue Georges 
Clemenceau, Cannes, France 06400 
Telephone: 704 22 13 + TLX: 470900 


D- oa 
ratentec 





CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL 
LAW TO INVESTIGATIONAL USE. See package insert for full 
prescribing information. 





The Eye of Horus 


The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing— Horus. 


DESCRIPTION: VIROPTI is the brand name fi 
dR] 


treatment of epithelial keratitis caused by Herpes simple X VITUS The 


trifluridine (alse 


known as trifluorothymidine, |] I), an antiviral drug for topical 


chemical name of trifluridine is 5-trifluoromethy|-2 -deoxyuridine 


VIROPTIC sterile opththalmic solution contains | 


iqueous soluuon with acetic acid and sodium acetate 


trifluridine in an 
buffers), sodium 
and thimerosal 0.001 ' 


chiondae 


added asa preser Vallve) 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pymmidine 


nucleoside with in vitro and in 0 acuity against He rpes simple x VITUS 


ypes | and 2 and vacciniavirus. Some strains of Adenovirus are also 


inhibited in vitr 


t 


Intraocular penetration of trifluridine occurs after topical insullation of 


VIROPTIC into human eves. Dec reased corneal integrity or stremal or 
uveal inflammation may enhance the penetrauon of trifluridine mto the 
aqueous humor. Unlike the results of ocular penetrauon of triflumdine iy 
2 vas not found in detectable concentra 


tro, 5-carboxy -deoxyuridine 


uons y 


vithin thé aqueous humor of the human eve 


INDICATIONS AND USAGE: VIROPTIC brand [rifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratocon- 
junctivilis and recurrent epithelial keratitis due to Herpes simplex virus 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity oi hypersensitivity to idoxuridine has 
occurred. In a smaller number of pauents found to be resistant to topical 
vidarabine, VIROPTIC was also effective 

[he clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 


VIROPTIC is not 


clinical trials 


kerauus by well-controlled clinical trials elfective 





i y 


igainst bacterial, fungal or chlamydial infections of the cornea or nor viral 
trophic lesions 

During controlled multicenter clinical trials, 92 of 97 (959 ) pauents (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 


VIR MPI I¢ ther ip’ 


within the 14 das therapy period In these controlled studies, 56 


as evidenced by comple te corneal re-e pithe halization 


75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 


responded to idoxuridine therapy [he mean time to corneal re 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROPTIC 
vas evaluated in the treatment of lerpes simplex virus kerauts in patients 
vho were unresponsive or intolerant to the topical administration of 


VIROPTIC was effective in 138 of 150 (92%) 


idoxuridine or vidarabine 
patients (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization I he mean time to cornea! re- 


ulcers and 12 days 


epithelialization was 6 days for pauents with dendritic 
for pauents with ge 
CONTRAINDICATIONS: VIROPTI( 


Solution, 1% , IS contraindicate d for patients who de velop hyperse NSIUVILY 


vr iphi uICeTS 


brand Trifluridine Ophthalmic 


reacuons or chemical intolerance to trifluridine 
WARNINGS: The recommended dosage an 
non should not be 
PRECAUTIONS: 
General; VIROPTIC brand Trifluridine ¢ phthalmic Solution, 1‘ 


frequency of administra- 


<ceeded (see Dosage and Administration) 


should 


be prescribed only for patients who have a clinical diagnosis of herpetic 
I I = 


$ 


KEeErauts 


VIROPTIC ma 


cornea when instilled but these effects are usually transient. 


cause mild local irritation of the conjunctiva and 


viral resistance to trifluridine has not 


» VIROPTI( 


Although documented in vitri 


been reported following , the possibil- 


muluple exposure 


ityYexists Of viral resistance d velopment 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


VIROPTIC 


Tiflurdine) 


OPHTHALMIC SOLUTION, 1% 


STERILE 


0 days Sdays after VIROPTIC therapy 





95% of Patients Responded* 
During controlled clinical trials 95% of 
patients (92 of 97) responded to 

“ VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 


e Less frequent applications 
e No middle of the night dosage 


e None of the blurring and inconvenience 


of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 


re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potenual. 
Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may Cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 


Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (= 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


aaa’ The First Antiviral Product From Burroughs Wellcome Co. 


Wellcome Research Triangle Park North Carolina 27709 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, | % is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8°C (36° to 46° F). 





AMERICAN JOURNAL OF OPHTHALMOLOGY 61 


 Asimplepre-op | 


OP reducer y 
control prec 


isely. 





It’s called Honan’s Balloon. 


Some innovations are so sim- 
Eple and effective they seem 
obvious. Yet they solve a 
problem as never before. 
Honan’s Balloon for reducing 
intraocular pressure before 
surgery is such a device. 


The uncertainties of digi- 


tal pressure are replaced by 
precise pressure control and 
even pressure distribution 





EAA 


using Honan’s Balloon. You sim- 


oly pump gently to the pre- 
determined pressure and 
time the conditioning interval. 
Results using this method have 
oroven excellent and much 
more consistent than previous 
methods. 

Call us for details on 
Honan’s Balloon or any of our 
innovative products for oph- 
thalmic diagnosis and surgery. 
Mentor, 20 Industrial Park 
Road, Hingham, MA. 02043. 
Call 617-749-8215. 





Mentor 


Mentor products for 

ophthalmology: 

Honan’s Intraocular Pressure 
Reducer 

The Exeter™ Indirect 
Ophthalmoscope 

The Wet Field™ Coagulator 
and Bipolar forceps 

Merocel™ Surgical Soonges 
and Wipes 

Mentor™ Slit Lamps 

Mentor™ CM-III Microscopes 

Mentanium™ Vitreoretinal 
Instrument Sets 


R : 
The Hydrophilic lens you’ve been waiting to see . . . and it's well worth the wait! 
For the first time from Omega . . .the nation’s leading optical laboratory. 


A great cast .. . the 13.0mm Soft lens, (— 20.00D to +20.00D). 
the 14.0mm Soft'n Thin Lens, (PI. to —6.00D). 


Featuring . . . color-coded packaging for fast, accurate dispensing. 
OMEGA GIVES YOU STAR BILLING! . . All soft lens purchases apply to your 


total monthly discount schedule. 
See our newest attraction . . . Now showing at Omega. 


OPTICAL COMPANY 
P.O. BOX 222233. Dallas. Texas 7522 
National—1-800-527-2657 Texas—1-800-492-2894 
THE FULL SERVICE LAB 


| Omega Soft Lens 


es are also distributed by these subsidiary laboratories: 


Apollo Optical, inc. Hensel Optical Optimum Optics Milroy Optical 

Houston, TX 77039 Dallas, TX 75234 Rochelle Park. NJ 07662 Tampa, FL 33609 

TX—1-800-392-3144 TX—1-800-492-9339 NJ—1-800-562-6987 FL—1-800-282-2702 

Natl. — 1-800-231-3472 Natl_—1-800-527-3112 Nat! —1-800-631-3587 Natl —1-800-237-776S 
Arizona State Optical international Optical Precision Optics Milroy Optical Milroy Optical 
Tempe, AZ 85281 Dallas, TX 75234 St. Cloud, MN 56301 Tucker, GA 30084 
AZ—1-800-352-1437 Local—1-214-241-8628 MN— 1-800-892-8555 GA— 1-800-282-8287 
Natl —1-800-528-6489 Natl — 1-800-527-7402 «Natl — 1-800-328-7075 S. East —1-800-241-9284 


Milwaukee, WI 53201 
WI— 1-800-242-7906 
Nati. — 1-800-558-0412 


- WE HAVE NO RETAIL OUTLETS 





AMERICAN JOURNAL OF OPHTHALMOLOGY 63 


For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 


Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 





R. 0. GULDEN & C0., INC. <= 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 








HMS ‘(medrysone)... memorable therapy. 


HMS” (medrysone) 1.0% Liquifilm* sterile ophthalmic suspension 

CONTAINS: medrysone* 1.0%. with: Liquifilm (polyvinyl alcohol) 1.4%, benzalkonium chloride, edetate disodium, sodium chloride; potassium 
chloride; sodium phosphate monobasic, monohydrate; sodium phosphate dibasic, anhydrous; hydroxypropyl methylcellulose, purified water. and 
sodium hydroxide or hydrochloric acid if needed to adjust pH “Licensed under U $ Patent 2.968.655 Medrysone (previously known as 
hydroxymesterone) belongs to the family of steroids, related structurally more to progesterone than to other available corticosteroids. It is a white crystalline powder, sparingly 
soluble in water, with a melting point of approximately 162°C, and empirical formula of C22H3203 and a molecular weight of 344 50 The specific rotation of a 1% solution of 
medrysone in chloroform is between +184° and +192° It has a characteristic ultraviolet absorption maximum of 242+1 millimicrons in 95% ethano! solution Chemical Name: 
11 B-Hydroxy-6«-methylpregn-4-ene-3, 20 dione. ACTIONS: HMS (medrysone) is a synthetic steroid with topical anti-inflammatory and anti-allergic activity Steroids inhibit the 
inflammatory response to inciting agents of mechanical, chemical, or immunological nature of edema, fibrin deposition, capillary dilatation and leucocyte migration, capillary 
proliferation, deposition of collagen and scar formation No generally accepted explanation of this steroid property has been advanced HMS (medrysone) has less anti- 
inflammatory potency than 0.1% dexamethasone. Data from 2 uncontrolled studies’? indicate that in patients with increased intraocular pressure and In those susceptible to a 
rise in intraocular pressure, there is less effect on pressure with HMS than with dexamethasone or betamethcsone 

INDICATIONS: HMS (medrysone) is effective in the treatment of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine sensitivity 

CONTRAINDICATIONS: HMS (medrysone) is contraindicated in the following conditions: Acute superficial herpes simplex. Viral diseases of the conjunctiva and cornea Ocular 
tuberculosis. Fungal diseases of the eye Hypersensitivity to any of the components of the drug WARNINGS: | Acute purulent untreated infections of the eye may be masked. 
enhanced or activated by the presence of steroid medication 2 Corneal or scleral perforation occasionally has been reported with prolonged use of topical steroids. In high 
dosage they have been associated with corneal thinning 3 Prolonged use of topical steroids may increase intraocular pressure, with possible resultant glaucoma, damage to 
the optic nerve, and defects in visual acuity and fields of vision. However, data from 2 uncontrolled studies’? indicate that in patients with increased intraocular pressure and in those 
susceptible to a rise in intraocular pressure upon application of topical steroids, there is less effect on pressure with HMS than with dexamethasone or betamethasone 

4 Prolonged use of topical corticosteroids may rarely be associated with development of posterior subcapsular cataracts 5 Systemic absorption and systemic side effects may 
result with the use of topical steroids 6 HMS (medrysone) is not recommended for use in iritis and uveitis as its therapeutic effectiveness has not been demonstrated in these 
conditions. 7 Steroid medication in the presence of stromal herpes simplex requires great caution; frequent slit lamp microscopy is suggested 8 Prolonged use may aid in the 
establishment of secondary ocular infections from fungi and viruses liberated from ocular tissue Use In Pregnancy: The use of topical steroids in pregnancy should be limited to 
conditions serious enough to warrant such treatment, so that possible risk fo the fetus may be justified by the expected benefit to the mother PRECAUTIONS: With prolonged use 
of HMS (medrysone) the intraocular pressure and lens should be examined periodically In persistent corneal ulceration where a steroid has been used, or is in use, fungal 
infection should be suspected ADVERSE REACTIONS: Occasional transient singing and burning may occur on instillation DOSAGE AND ADMINISTRATION: One drop instilled 
in the conjunctival sac up to every four hours. Shake well before using DO NOT FREEZE HOW SUPPLIED: As a sterile suspension in 5 mi and 10 mi plastic dropper bottles 

On prescription only NOTE 5 mi bottle filled to 1/2 capacity and 10 ml bottle filled to 2/3 capacity for proper drop control 


REFERENCES: | Becker, B. and Kolker, A E “Intraocular Pressure Response to Topical Corticosteroids" in Ocular Therapy, Complications and Management Irving Leopold, Ed St Louis 
CV Mosby, 1967. pp 79-83 2 Spaeth.G Hydroxymethylprogesterone, Arch Oph 75: 783-787. 1966 


AllgRcAN PHARMACEUTICALS, INC., IRVINE, CA 92713, U.S.A. 











AMS" (mectysone), i 
” Remember it for relief of allergic 
conjunctivitis. 


HMS controls the tearing, redness and pain of superfici 
ocular inflammation. Yet it has less propensity to raise IO 
than dexamethasone. And the Liquifilm® (polyvinyl alcoh 
1.4%) vehicle comforts and lubricates your patients’ dry, 
irritated eyes. Allergan Pharmaceuticals, In 











AMERICAN JOURNAL OF OPHTHALMOLOGY™ 


VOLUME 91 


NUMBER 6 


JUNE, 1981 


HISTOPATHOLOGIC AND CLINICAL ASSOCIATIONS 
OF SCLERITIS AND GLAUCOMA 


Kink R. WILHELMUS, M.D., IAN Grierson, PH.D., 
AND PETER G. WATSON, F.R.C.5. 
London, England 


Of 92 enucleated eyes with scleral inflammation and 114 eyes from 81 


patients with scleritis, 45 (49%) 





and 20 (18%), respectively, showed 
evidence of increased intraocular pressure. Damage to the trabecular 
meshwork by iridocyclitis, overlying corneoscleral inflammation, or 
peripheral anterior synechiae was the most common cause of increased 
intraocular pressure. Other causes included topical corticosteroid use, 


angle neovascularization, and posterior scleritis with secondary angle 


closure. 


Increased intraocular pressure may 
occur in eyes with scleritis as a conse- 
quence of the accompanying scleral 
edema and uveal inflammation. Glauco- 
ma, particularly in combination with uve- 
itis, is the most common reason for 
enucleation in uncontrolled scleritis. 
- Fraunfelder and Watson’ noted the histo- 
-logic changes of glaucoma in 46% of 30 
eyes enucleated because of scleritis. In a 
~ clinical survey of 301 eyes with scleritis, 
-Watson and Hayreh’ found glaucoma in 
12%: McGavin and associates,’ in another 
clinical series of 73 eyes, showed that 
22% had increased intraocular pressures. 
In these two clinical investigations anti- 
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inflammatory therapy alone was sufficient 
to control the intraocular pressure in 82% 
of the eyes; the remaining patients with 
increased intraocular pressures required 
long-term antiglaucoma medication or a 
filtering operation. 

We investigated the histopathologic 
and clinical associations between scleritis 
and glaucoma to determine the causes of 
increased intraocular pressure in eyes 
with scleral disease. 


SUBJECTS AND METHODS 


Histologic survey—We reviewed 92 
enucleated eyes with histopathologic evi- 
dence of scleritis. The patients ranged in 
age from 41 to 86 years (mean, 67 + 12 
years) at the time of enucleation. The 
female-to-male ratio was 1.8:1. We noted 
the following features: duration of corti- 
costeroid treatment; the extent and loca- 
tion of the scleritis; the presence of 
scleral perforation at the time of enuclea- 
tion; the presence of inflammatory cells 
in the trabecular meshwork, collector 
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vessels, and uvea; the extent of peripher- 
al anterior synechiae; rubeosis iridis: vit- 
real hemorrhage; atrophy and fibrosis of 
the anterior uvea; excavation of the optic 
nerve; and degeneration of the gan- 
glion cell nerve fiber layer of the retina. 

Clinical review—We also performed a 
clinical review of 114 eyes with scleritis 
from 81 consecutive patients examined 
here. The patients’ ages at the time of the 
initial diagnosis of scleritis ranged from 
13 to 79 years (mean, 48 + 12 years). The 
female-to-male ratio was 1.4:1. Features 
noted during observation periods of one 
to five years included the following: type 
and location of the scleral inflammation: 
the presence of anterior uveitis; the ex- 
tent and location of scleral transparency, 
thinning, staphyloma, or perforation; a 
history of topical or oral corticosteroid 
therapy; the highest recorded intraocular 
pressure; and the configuration of the 
anterior chamber angle. Selected pa- 
tients underwent scleral fluorescein angi- 
ographic and A-scan and B-scan ultraso- 
nographic tests. Corticosteroid-induced 
ocular hypertension was judged to be 
present if the intraocular pressure in- 
creased to more than 25 mm Hg on each 
occasion that a patient with a gonioscopic- 
ally normal angle used a topical cortico- 
steroid. 
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RESULTS 


Histologic survey—Of the 92 enucle- 
ated eyes with scleritis, 33 had scleritis 
limited to a position anterior to the equa- 
tor of the globe, 52 eyes had combined 
anterior and posterior scleritis, and seven 
had posterior scleritis only (Table 1). 

Forty-five (49%) of the 92 enucleated 
eyes had glaucoma (Table 2). Of the glau- 
comatous eyes, 36 (80%) had a focus of 
scleritis overlying the outflow system 
(Fig. 1), whereas similar foci were found 
in only 25 (53%) of the 47 nonglaucoma- 
tous eyes (P < .005). Additionally, anteri- 
or uveitis was present in 38 (84%) of the 
glaucomatous eyes and 21 (45%) of 
the eyes without evidence of glaucoma 
(P < .005). Of the perforated eyes, eight 
had glaucoma and 12 did not. 

Fourteen eyes had open-angle glauco- 
ma; nine of these 14 had anterior uveitis 
with inflammatory cells within the tra- 
becular meshwork and around the collec- 
tor channels (Fig. 2). Four eyes showed 
no evidence of active trabecular inflam- 
mation but did have uveal perivascu- 
litis and inflammatory cuffing around the 
corneoscleral limbal collector vessels 
(Fig. 3). One case was further complicat- 
ed by the presence of pseudoexfoliation 
material. 


TABLE 1 
SUMMARY OF CLINICAL FEATURES OF EYES WITH SCLERITIS 


a cee nnn 





Patient Data 


Histologic Survey 





Clinical Review 





(92 Eyes) (114 Eyes) 
No Fo No. Hy 

Age (yrs, mean + 1 S.D.) 67 + 12 48 + 12 
Sex (female:male ratio) 18:1 1.4:] 
Location of scleritis 

Anterior 33 36 100 SS 

Anterior and posterior 52 or 10 9 

Posterior 7 7 4 3 
Corneoscleral limbal inflammation 61 66 65 57 
Anterior uveitis 59 64 29 25 
Perforation 20 29 4 3 
Increased intraocular pressure 45 49 20 18 


Paananen renmen eea veneers eenoeseenann 
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TABLE 2 


STATUS OF ANTERIOR CHAMBER ANGLE IN EYES 
WITH SCLERITIS AND INCREASED INTRAOCULAR 











PRESSURE 
Angle Histologic Clinical 
Survey Review 
No. % No. % 
Open 14 15 18 16 
Closed 17 18 o 9 
Neovascular 14 15 0 0 





A total of 17 eyes had partial or total 
angle closure (Figs. 4 and 5). Of these, 15 
had accompanying anterior uveitis, and 
seven had evidence of posterior syn- 
echiae with fibrous development between 
the iris and lens. 

A neovascular membrane occluding the 
angle was present in 14 of the glaucoma- 
tous eyes. One of these eyes had en- 
dothelialization of the anterior chamber 
angle and anterior surface of the iris.* 

Six globes (four from women and two 
from men) had glaucoma and posterior 
scleritis. Of these six eyes, two had open 
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angles, two had angle closure, and two 
had neovascularization of the angle. 

Clinical review—Of the 114 eyes with 
scleritis, the focus of scleral inflammation 
was located in the anterior sclera alone in 
100, both anterior and posterior to the 
ora serrata in ten, and behind the ora in 
four. The corneoscleral limbus was in- 
volved in 65 of the patients with anterior 
loci of scleritis. 

Twenty-nine (25%) of the eyes with 
scleritis had had at least one episode of 
anterior uveitis. Scleral translucency or 
thinning was found in 31 eyes (27%). Four 
eyes, all with increased intraocular pres- 
sures, developed marked staphyloma 
(Fig. 6). One of these eyes had become 
perforated as a result of ocular trauma. 
Scleral perforation occurred in three eyes 
without increased intraocular pressures; 
in two the perforation occurred spontane- 
ously in an area of inflammatory necrotiz- 
ing scleritis and in one it was caused by 
trauma. 

Twenty eyes of 14 patients had in- 
creased intraocular pressures (Tables 2 
and 3). The highest recorded intraocular 


Fig. 1 (Wilhelmus, Grierson, and 
Watson). Diffuse scleral inflamma- 
tion involving the corneoscleral lim- 
bus in two eyes with open-angle 
glaucoma. Top, Lymphocytic cuffing 
around Schlemm’s canal and hyalin- 
ization of the trabecular meshwork 
(x45). Bottom, Mononuclear cells 
have obliterated Schlemm’s canal 
and extend around the intrascleral 
vascular channels (X45). 





Fig. 2 (Wilhelmus, Grierson, and Watson). Top, 
Open anterior chamber angle with occluded intra- 
scleral vessels (arrows) in a glaucomatous eye (X45). 
Bottom, Trabecular meshwork is occluded by numer- 
ous lymphocytes and large mononuclear cells (ar- 
rows) (X60). 


pressures ranged from 26 to 54 mm Hg. 
One patient developed bilateral closed 
angles associated with posterior scleritis 
(Fig. 7). Eighteen eyes had increased in- 
traocular pressures with open angles. In 
these eyes, the increased intraocular 
pressure was related to the use of a topi- 
cal corticosteroid in seven, caused by 
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anterior uveitis in six, and associated with 
perilimbal scleral edema and vascular en- 
gorgement with gonioscopically normal 
angles in five (Fig. 8). We did not detect 
any cases of neovascular glaucoma. 

The increased intraocular pressures of 
the patients were controlled, although 
glaucomatous visual field loss occurred in 
two eyes. The seven eyes with corticoste- 
roid-associated ocular hypertension re- 
turned to normal after the topical cortico- 
steroid was discontinued. The intraocular 
pressures of the six eyes in which the 
increased pressure was caused by anteri- 
or chamber and trabecular inflammation 
were controlled with a combination of 
oral and topical corticosteroids. 

In the five eyes with circumferential 
corneoscleral inflammation and open an- 
gles, the intraocular pressure was re- 
turned to normal in one by oral indo- 
methacin, in one by oral prednisolone, in 
one by oral prednisolone and cyclophos- 
phamide, and in one by oral predniso- 
lone, azathioprine, and acetazolamide, 
and topical echothiophate. The intraocu- 
lar pressure of one patient with perilim- 
bal scleral inflammation could not be con- 
trolled, and she later underwent a 
trabeculectomy (Case 13). 

CLASSIFICATION—AIthough scleritis oc- 
curs in only 0.5% of enucleated eyes,® 
increased intraocular pressure is com- 
mon.° From the appearance of pathologic 
specimens in this series, glaucoma ap- 
peared to be an ominous sign in the 
course of scleritis. 

We classified the types of glaucoma by 
morphologic findings in the anterior 
chamber angle. Of the 92 enucleated 
eyes with scleritis, 14 (15%) had open- 
angle glaucoma, 17 (18%) had closed- 
angle glaucoma, and 14 (15%) had neovas- 
cular glaucoma. In the clinical review of 
114 eyes, 18 (16%) had open-angle and 
two (2%) had acute closed-angle hyper- 
tension. 

Open-angle glaucoma—In the clinic 
population studied by Watson and Hay- 





reh,? 12% of the eyes with scleritis had 
open-angle glaucoma. They differentiat- 
ed primary open-angle glaucoma from 
secondary glaucoma by gonioscopically 
normal angles, a persistently increased 
intraocular pressure despite anti-inflam- 
matory therapy, and a response to miotics 
and acetazolamide. Increased intraocular 
pressure may occur because of a preexist- 
ing abnormal outflow system that is fur- 
ther impaired by edema of the corneo- 
scleral limbus and inflammation of the 
angle structures.’ 

Active uveal inflammation with occlu- 
sion of the trabecular meshwork by in- 
flammatory cells was the principal mech- 
anism of increased intraocular pressure in 
most of the eyes with scleritis that we 
studied. Pseudoexfoliation was present in 
one eye, and four eyes had open angles 
without trabecular inflammation, sug- 
gesting a resolved or secondary form of 
inflammatory glaucoma. 

In the 18 eyes in the clinical series with 
open-angle hypertension, the increased 
intraocular pressure appeared to be 
caused by a secondary form of open-angle 
hypertension from anterior uveitis, topi- 
cal corticosteroid use, or perilimbal in- 
flammation and edema. Topical and oral 
anti-inflammatory treatment of eyes with 
hypertensive uveitis controlled the in- 
creased intraocular pressure. Discontinu- 
ation of the topical corticosteroid led to 
control of the intraocular pressure in 
those eyes with corticosteroid-induced 
ocular hypertension. 





Fig. 3 (Wilhelmus, Grierson, and 
Watson). Intrascleral and deep scle- 


ral vessels are narrowed with 
perivascular lymphocytic cuffing 
(X 120). 
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Fig. 4 (Wilhelmus, Grierson, and Watson). Top, 
The anterior chamber angle is only partially open and 
inflammatory cells abound in the trabecular mesh- 
work and around an intrascleral vessel (arrow) (X60). 
Bottom, Mononuclear cells (arrows) are present at 
the site of contact between iris and cornea. The 
trabecular meshwork (t) is thickened and hypocellu- 
lar, and Schlemm’s canal is obliterated (X200). 
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Systemic corticosteroid and immuno- 
suppressive therapy? was administered to 
four patients with severe corneosclera! 
inflammation and open-angle hyperten- 
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Fig. 6 (Wilhelmus, Grierson, and Watson). Case 
13. A 53-year-old woman with rheumatoid arthritis 
and necrotizing scleritis developed a staphyloma of 
the medial sclera with a persistently increased intra- 
ocular pressure of 50 mm Hg. The pressure could not 
be controlled, and she underwent a successful tra- 
beculectomy. 
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Fig. 5 (Wilhelmus, Grierson, and 
Watson). Complete angle closure 
with a thin and atrophic iris. Top, 
Peripheral iridocorneal adhesion 
with obliteration of the trabecular 
meshwork although Schlemm’s ca- 
nal can be identified (arrow) (x45). 
Bottom, Complete occlusion of the 
angle with hyalinization of the out- 
flow channels (x45). 


sion. Two of these patients subsequently 
developed glaucomatous visual field loss; 
one received supplementary antiglauco- 
ma medication and the other underwent a 
trabeculectomy. 

Closed-angle glaucoma—Angle closure 
may occur in association with scleritis 
because of iridocyclitis with anterior or 
posterior synechiae or ciliary body ede- 
ma.’ Peripheral anterior synechiae and 
pupillary block with iridolenticular adhe- 
sions from an uncontrolled intraocular 
inflammatory reaction appeared to be the 
major reason for chronic closed-angle 
glaucoma in the 17 eyes with scleritis. 
Rarely, acute angle closure may occur in 
association with posterior scleritis; an an- 
nular choroidal detachment may result in 
an anterior rotation of the ciliary body at 
the scleral spur with subsequent closed- 
angle glaucoma. £ 
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TABLE 3 > 
CLINICAL FEATURES OF 14 PATIENTS (20 EYES) WITH SCLERITIS AND OCULAR HYPERTENSION 


Patient, Sex, Involved 
Age (yrs) Eye Type of Scleritis Uveitis 
1, F, 48 Both Posterior — 
2 F 53 Both Anterior diffuse + 
3. F.65l Left Anterior diffuse ~ 
4, M, 55 Right Anterior diffuse - 
5, M, 44 Both Necrotizing = 
6, M, 62 Left Anterior diffuse — 
7, M, 41 Right Anterior diffuse = 
8, M, 55 Left Anterior diffuse — 
9, M, 43 Left Anterior diffuse — 
10, M, 34 Both Anterior diffuse + 
11, F, 49 Right Necrotizing — 
12. M, 33 Both Anterior diffuse — 
13, F 53 Right Necrotizing — 
14, F, 54 Both Necrotizing - 


*P, perforation. 


Neovascular glaucoma—Neovascular 
glaucoma has not been observed clinical- 
ly in patients with scleritis. In the 14 eyes 
in this group, it was not possible to deter- 
mine the origin of the neovascularization. 
However, most of these eyes had had 
intraocular inflammations that may have 
predisposed them to persistently in- 
creased intraocular pressure with subse- 
quent retinal ischemia. In two eyes a 
focus of juxtapapillary scleral inflamma- 
tion suggested a direct extension of the 
inflammatory reaction to the central reti- 
nal vessels. The high incidence of neo- 
vascular glaucoma in enucleated eyes 
with scleritis should lead us to suspect 
vascular occlusion and scleritis as a cause 
of intractable glaucoma. 


DISCUSSION 


Anterior uveitis was associated with 
84% of the glaucomatous enucleated eyes 
and 33% of the clinical cases with open- 
angle hypertension. Iridocyclitis may 
contribute directly to ocular hyperten- 
sion by direct blockage of the anterior 
chamber angle and by peripheral anterior 
synechiae formation. The damage to the 
trabecular meshwork caused by uveal and 


Staphyloma Type of Ocular Hypertension 

_ Closed-angle 

= Open-angle, inflammatory 

— Open-angle, inflammatory 
Open-angle, inflammatory 

= Open-angle, inflammatory 

= Open-angle, corticosteroid-induced 
— Open-angle, corticosteroid-induced 
— Open-angle, corticosteroid-induced 
Open-angle, corticosteroid-induced 
= Open-angle, corticosteroid-induced 
— Open-angle, corticosteroid-induced 
— Open-angle, perilimbal scleritis 

— Open-angle, perilimbal scleritis 
Open-angle, perilimbal scleritis 


-+ 


corneoscleral inflammation was the most 
common cause of increased intraocular 
pressure in eyes with scleritis. 

Scleral inflammation overlying the an- 
terior chamber angle may have a direct 
inhibitory effect on the aqueous outflow 
system. Increased intraocular pressure 
may occur when the scleral inflammation 
extends around the entire corneoscleral 
limbal circumference. Ocular hyperten- 
sion caused by this is more difficult to 
control, particularly in those eyes with 
necrotizing scleritis. 

A related mechanism appeared to be 
present in four enucleated eyes with 
open-angle glaucoma but without demon- 
strable trabecular meshwork abnormali- 
ty. Histopathologically each of these eyes 
had lymphocytic cuffing around the intra- 
scleral outflow channels with perivasculi- 
tis of the anterior uvea. While these eyes 
may have had primary open-angle glauco- 
ma, corticosteroid-induced glaucoma, or 
a previous inflammatory glaucoma with 
microstructural damage to the mesh- 
work, the inflammation around the out- 
flow channels may have resulted in an 
increased resistance to aqueous outflow. 
Cases of increased intraocular pressure 
without uveitis but with gonioscopically 


Fig. 7 (Wilhelmus, Grierson, and Watson). Case 1. 
A 53-year-old woman developed bilateral retinal 
detachments caused by posterior scleritis with secon- 
dary angle closure and an intraocular pressure of 
39 mm Hg. Top, Fundus drawing of the left eye 
shows an inferonasal choroidal mass with overlying 
retinal detachment, peripheral pigment mottling, 
and choroidal folds. A- and B-scan ultrasonographic 
tracings demonstrated a shallow anterior chamber of 
1.5 mm, a thickened posterior sclera of 2 mm with 
retrobulbar edema, and a peripheral choroidal de- 
tachment. Bottom, A sector iridectomy was per- 
formed on the left eye; diffuse anterior scleritis is 
present temporally and nasally. The detachment 
flattened, the anterior chamber deepened, and the 
intraocular pressure returned to 16 + 2 mm Hg after 
treatment with 80 mg of oral prednisolone and 400 
mg of oxyphenbutazone daily. 


normal angles that respond poorly to mi- 
otics™ may be caused by an outflow facili- 
ty impaired by collector channel inflam- 
mation. 
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Fig. § (Wilhelmus, Grierson, and Watson). Case 4. 
A 55-year-old man with rheumatoid arthritis and 
anterior scleritis had intermittent episodes when 
ocular hypertension increased to 55 mm Hg. Top, 
Slit-lamp photograph of the right eye shows circum- 
ferential scleral inflammation of the corneoscleral 
limbus. Bottom, Scleral fluorescein angiography 
shows persistent staining of the perilimbal sclera. 


Scleritis that is limited to the area 
posterior to the equator may be associat- 
ed with open-angle, closed-angle, or neo- 
vascular glaucoma. An associated anterior 
uveitis with inflammatory debris in the 
angle was present in those eves with open 
angles. Angle closure occurred either be- 
cause of inflammatory angle synechiae or 
because of an annular choroidal detach- 
ment with anterior displacement of the 
iris-lens plane and anterior chamber shal- 
lowing. It is important to recognize this 
cause of acute closed-angle glaucoma, be- 
cause treatment of the posterior scleritis 
with systemic anti-inflammatory medica- 
tion mav result in deepening of the ante- 
rior chamber. Angle neovascularization 
may also occur in association with posteri- 
or scleritis. Rubeosis iridis and angle neo- 
vascularization may have occurred by a 
direct extension of the posterior scleral 
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inflammation to the optic nerve and cen- 
tral retinal vessels. The clinical findings 
of optic disk edema and venous dilatation 


occasionally observed in patients with 


posterior scleritis may occur by a similar 
mechanism. *” 

Other causes of increased intraocular 
pressure with scleritis have been suggest- 
ed. Because the serial sections needed to 
examine the complete vascular system 
were not available in this series, we could 
not substantiate the role of periphlebitis" 
or compression” of the vortex veins from 
an adjacent focus of scleritis in the devel- 
apment of glaucoma. 

For a similar reason, staphyloma forma- 
tion could not be studied on the selected 
histologic sections. In the clinical cases, 
however, large anterior staphylomas only 
occurred in those eyes in which the 
intraocular pressure was more than 
35 mm Hg. Conversely, rupture of the 
globe was more likely to be caused by 
mechanical trauma to sclera already 
thinned and weakened by a necrogranu- 
lomatous reaction than by ocular hyper- 
tension. © 

Of the histopathologic and clinical asso- 
ciations we noted between scleritis and 
increased intraocular pressure in this in- 
vestigation, trabecular meshwork damage 
by inflammatory cells and tissue edema 


appeared to be the most important factor 


in the development of ocular hyperten- 


sion. Scleral inflammation with secondary 


ocular hypertension that is not treated 
adequately with anti-inflammatory medi- 
cation may result in the development of 
irreversible glaucomatous damage. 

The finding of increased intraocular 
pressures in 45 (49%) of the enucleated 
eyes but in only 20 (18%) eyes of clinic 


patients suggested that uncontrolled in- 
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® A * es 
flammation is an important cause of ocu- 
lar morbidity in the course of scleritis. 
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i PSEUDOMONAS AERUGINOSA SCLERITIS 


FRANÇOIS CODÈRE, M.D., SEYMOUR BROWNSTEIN, M.D., 
AND W. BRUCE JACKSON, M.D. 
Montreal, Canada 


In two patients Pseudomonas aeruginosa scleral infection led to ocular 
perforation. In one patient, a scleral abscess was identified anteriorly. 
A scleral perforation occurred at a more posterior focus, but the eye 
was salvaged with minimal residual visual function. In the other 
patient, perforation at the corneoscleral limbus occurred after initial 
corneal improvement with antibiotic therapy; histopathologic examina- 
tion of the enucleated globe disclosed an abscess extending from the 
corneoscleral limbus to the equator superiorly. 


Although many species of Pseudomo- 
nas can cause eye infections, P. aerugino- 
sa is the most common and most patho- 
genic of these organisms.! The frequently 
devastating ocular infection caused by 
this organism is related to its production 
of proteases, partially explaining the 
acute onset and rapid progression of the 
infection, its relative resistance to many 
commonly used antibiotics, and the ten- 
dency for the infection to recur after 
apparent remission, especially with the 
use of corticosteroids.** Corneal ulcera- 
tion, with or without perforation, is the 
most frequent ocular infection caused by 
P. aeruginosa; endophthalmitis may oc- 
cur after corneal perforation.” 

Exogenous Pseudomonas scleritis oc- 
curs rarely and is usually caused by lim- 
bal-scleral extension of a corneal focus.®? 
We treated two patients with P. aerugi- 
nosa scleral abscesses; in one patient, the 
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abscess appeared to be isolated from the 
corneal zone of involvement. 


CASE REPORTS 


Case 1—A 91-year-old man, in good health except 
for medically controlled systemic hypertension, com- 
plained to his ophthalmologist of pain, photophobia, 
redness, and a moderate discharge in his left eye of 
ten days’ duration. There was no history of trauma. 
His primary physician had treated him with a mix- 
ture of polymvxin B sulfate, neomycin sulfate, and 
hydrocortisone (Cortisporin Ophthalmic Solution) in 
the left eye four times daily. During the previous 
three days he had used chloramphenicol 0.5% drops 
four times daily. 

An ocular examination disclosed a visual acuity of 
counting fingers in the left eye. The temporal bulbar 
conjunctiva was chemotic and dense white corneal 
stromal infiltrates were present between the 2 and 3 
o'clock and the 4 and 6 o'clock positions with marked 
thickening of the adjacent sclera. The uninvolved 
cornea appeared clear. There was a moderate inflam- 
matory reaction in the anterior chamber with the 
presence of posterior synechiae. Cultures were nega- 
tive for bacteria and scrapings showed polymorpho- 
nuclear leukocytes and eosinophils. The patient was 
treated with 1 drop of gentamicin sulfate 0.3% and 
1 drop of sodium sulfacetamide 10% in the left eye 
every hour, atropine sulfate 1% drops four times 
daily, and 500 mg of ampicillin, taken orally four 
times daily. Two days later he was referred here 
because of increasing scleral swelling and continued 
discomfort. 

The patient was hospitalized. His visual acuity was 
R. E.: 6/22 (20/70) and L. E.: 6/240 (5/200). The bulbar 
conjunctiva was injected and chemotic and a firm, 
tender, elevated scleral nodule was present at the 5 
o'clock position, 4 mm from the corneoscleral limbus 
(Fig. 1). A dense white peripheral stromal corneal 
infiltrate extended from the 10 to 6 o'clock positions 
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Fig. 1 (Codére, Brownstein, and Jackson). Case 1. 
Left eye shows a peripheral corneal infiltrate extend- 
ing from the 10 to the 6 o'clock positions. An elevated 
scleral nodule (arrow) is present 4 mm from the 
corneoscleral limbus at the 5 o'clock position. It is not 
in direct communication with the peripheral corneal 
infiltrate. 


with marginal ulceration from the 2 to 4 o'clock 
positions. There was no evidence of any communica- 
tion between this peripheral corneal infiltrate and 
the elevated scleral nodule at the 5 o'clock position. 
The rest of the cornea showed mild stromal and 
epithelial edema, and a moderate iritis was present. 
Corneal and conjunctival scrapings displayed a few 
polymorphonuclear leukocytes and occasional gram- 
positive cocci in pairs. Conjunctival and corneal 
cultures disclosed a heavy growth of P. aeruginosa 
that was sensitive to gentamicin, colistin sulfate, and 
carbenicillin (using the antimicrobial disk sensitivity 
test with an agar overlay). 

The patient was initially treated with 1 drop of 
atropine 1% and 1 drop of phenylephrine HCI 10% in 
the left eye twice daily, 1 drop each of prednisolone 
sodium phosphate 0.125%, gentamicin 0.3%, and 
acetylcysteine 20% in the left eye four times daily, 
and 500 mg of cloxacillin sodium, given intravenously 
every six hours. Once P. aeruginosa was cultured, 
the therapy was changed to 1 drop each of gentamicin 
sulfate 0.9%, carbenicillin 0.6%, and polymyxin B 
sulfate 0.2% in the left eye every hour, and 2 g of 
intravenous carbenicillin every four hours. Subcon- 
junctival injections of 30 mg of gentamicin and 
100 mg of carbenicillin were given on alternate days. 
Treatment with topical acetylcysteine, atropine, and 
phenylephrine HCl was continued. 

Three days after the patient entered the hospital, 
the scleral nodule at the 5 o’clock position, which had 
become more elevated, was incised. Purulent mate- 
rial, from which P. aeruginosa was cultured, contin- 
ued to drain from this abscess for two weeks. During 
the next week, the corneal stromal infiltrate spread to 
involve the entire temporal half of the cornea as well 
as the nasal limbal region. The polymyxin B sulfate 
was discontinued and the acetylcysteine 20% was 
increased to 1 drop every three hours; tobramycin 
sulfate 0.3%, 1 drop every hour, was added. 
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Eight days after the patient entered the hospital, 
we noted a small hyphema and iridodonesis. B-scan 
ultrasonography, which had given normal results at 
the time of admission, disclosed a total retinal de- 
tachment. The globe appeared to have undergone 
spontaneous perforation posteriorly. The cornea was 
thinned superiorly, almost to the point of perfora- 
tion. After three weeks of therapy, the corneal infil- 
trate started to resolve and the thin peripheral supe- 
rior peripheral groove began to vascularize. Cultures 
of the cornea, scleral abscess, and conjunctiva 
showed no growth of organisms on the culture media 
on the fourth day of hospitalization and only a light 
growth of Staphylococcus epidermidis during the 
third and fourth weeks after admission. 

Five months later, the patient had no discomfort 
but his visual acuity was only light perception. The 
central cornea remained clear with a superior and 
temporal pannus and the area of the scleral abscess 
was pigmented. The anterior chamber was deep; 
rubeosis iridis and a dense cataract were evident. 
The intraocular pressures were R.E.: 12 mm Hg and 
L.E.: 18 mm Hg. 

Case 2—A 77-year-old woman had experienced 
pain and redness in her right eye for several weeks. 
One week before she was hospitalized, she had noted 
that her vision was poor in that eye. She had been 
taking tolbutamide (250 mg) orally twice daily for 
long-standing adult-onset diabetes mellitus, methyl- 
dopa (250 mg, four times daily) for hypertension, and 
digoxin (0.125 mg daily), furosemide (40 mg daily), 
and potassium chloride (600 mg daily) for congestive 
heart failure. She also had neovascular glaucoma in 
her right eye. Her left leg had been amputated seven 
months previously because of gangrene. On the 
evening before she entered the hospital, she had 
received 1 drop of gentamicin sulfate 0.3% in the 
right eye every hour. 

Her visual acuity was R.E.: no light perception and 
L.E.: 6/12 (20/40). The right eye had a purulent 
discharge from the chemotic and markedly injected 
conjunctiva under which two limbal-scleral nodules 
were present superiorly. A central corneal ulcer with 
a dense corneal infiltrate was noted and a hypopyon 
occupied 10% of the anterior chamber. A Giemsa- 
stained corneal scraping displayed numerous poly- 
morphonuclear leukocytes and a Gram-stained cor- 
neal smear disclosed gram-negative rods; the culture 
revealed P. aeruginosa that was sensitive to genta- 
micin, carbenicillin, and colistin sulfate (using the 
antimicrobial disk sensitivity test with an agar over- 
lay). 

Treatment was started with 1 drop of gentamicin 
1.4% hourly and bacitracin ointment (500 units/g) 
every two hours in the right eye. She received 2 g of 
intravenous carbenicillin every four hours for nine 
days; this was discontinued because of an allergic 
reaction. Subconjunctival injections of 20 mg of gen- 
tamicin and 100 mg of carbenicillin were given daily 
for eight days. After the eighth day conjunctival 
scarring made the injections impossible. The hypo- 
pyon and the central ulcer progressively disappeared 
with the treatment, but the limbal-scleral nodules 
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increasedein size for five days and then remained 
unchanged. 

On the seventh day of her hospitalization, corneal 
cultures showed a light growth of both S. epidermidis 
and P. aeruginosa; ten days later a culture from the 
right eye showed no growth. Three weeks after the 
patient entered the hospital, her right eye became 
indurated and a large staphyloma perforated superi- 
orly; one hour later the globe was enucleated. A 
culture taken at the beginning of the operation 
disclosed a heavy growth of P. aeruginosa. The 
postoperative course was uneventful. 

Pathologic findings—The right globe measured 
33 X 21 x 25 mm; the opaque cornea measured 
13 mm horizontally. Superiorly, an irregular cor- 
neoscleral limbal perforation measuring 14 xX 9 mm 
contained the prolapsed hemorrhagic intraocular 
contents (Figs. 2 to 4). 

Microscopic examination disclosed two superior 
confluent abscesses, one involving the full-thickness 
sclera near the equator and the other at the corneo- 
scleral limbus at the site of the rupture (Figs. 4 and 
5). Hemorrhagic intraocular tissues, including ne- 
crotic uvea, ruptured lens, vitreous, and retina, had 
prolapsed through the superior corneoscleral limbal 
wound. The cornea showed disorganization of the 
architecture of the thickened epithelium with bulla 
formation, a fibrous scar replacing most of Bowman’s 
membrane, a moderate acute inflammatory cell infil- 
trate of the stroma, and absence of most of the 
endothelium. No definite microorganisms could be 
identified in sections stained for bacteria. 





Fig. 2 (Codére, Brownstein. and Jackson). Case 2. 
Right globe displays a superior corneoscleral limbal 
rupture with the cornea (C) displaced inferiorly by 
the prolapsed hemorrhagic intraocular contents (I). 
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DISCUSSION 


Ocular infection with P. aeruginosa 
often occurs in a compromised host.t Our 
Patient 2 was a diabetic with neovascular 
glaucoma in her infected eye. Both of our 
patients were elderly (91 and 77 years 
old). Both showed a slow progression of 
the infective process in the cornea with 
extension toward the periphery and into 
the sclera instead of the rapid deepening 
of a central corneal ulcer, which is the 
usual site of perforation in external ocular 
Pseudomonas infections.*® 

The first case was unusual in that a 
scleral abscess developed in an area iso- 
lated from any adjacent corneal or cor- 
neoscleral limbal ulcer. This isolated 
scleral abscess, which to our knowledge 
has not been previously described with P. 
aeruginosa infections except after previ- 
ous scleral trauma, may cause diagnostic 
difficulties.” Our Case 1, for example, was 
interpreted as nodular scleritis with 
sclerokeratitis. This lesion. therefore, 
should be included in the differential 
diagnosis of nodular scleritis. The use of 
topical antibiotic-corticosteroid drops 
during the initial week of infection may 
explain the unusual progression in this 
case. In our second patient, the scleral 
abscess represented an extension of the 





Fig. 3 (Codére, Brownstein, and Jackson). Case 2. 
Right globe shows prolapsed intraocular contents at 
the superior limbal rupture. The thick white scleral 
nodule superiorly (arrow) corresponds to the conflu- 
ent abscesses noted in Figures 4 and 5. 


VOL. 





Fig. 4 (Codére, Brownstein, and Jackson). Case 2. 
Prolapsed hemorrhagic intraocular tissue at superior 
corneoscleral limbal rupture with lens (L) dislocated 
anteriorly and inferiorly. Confluent superior scleral 
abscesses (arrows) are evident at the corneoscleral 
limbus and near the equator (hematoxylin and eosin, 
3.5). 


corneal and corneoscleral limbal infec- 
tion: the necrotic abscess extended to the 
equator, with a sequestrum of sclera, 
despite prolonged antimicrobial therapy. 

Successful treatment of P. aeruginosa 
infections requires early diagnosis (by 
scrapings and cultures) and prolonged 
administration of antibiotics to which the 
organisms are sensitive, even after there 
is clinical improvement.***® A partially 
controlled infection may recur or become 
exacerbated weeks after the initiation of 
treatment, even without corticosteroid 
therapy.*** In our second case, the clini- 
cal findings and the negative bacterial 
culture reports suggested that the disease 
had been controlled. However, perfora- 
tion of the globe during the third week of 
hospitalization and a culture positive for 
P. aeruginosa at the time of surgery indi- 
cated that organisms were present in the 
scleral stroma and that the previous nega- 
tive culture was probably related to the 
antibiotics administered. Prolonged in- 
tensive antibiotic therapy may save the 
globe, as occurred in our first patient, 
even in the presence of a presumed pos- 
terior perforation, manifested in this case 
by iridodonesis, hyphema, and retinal 
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Fig. 5 (Codére, Brownstein, and Jackson). Case 2. 
Higher-power view of the two confluent full- 
thickness scleral abscesses shown in Figure 4. A 
sequestrum of sclera (S) is surrounded by the inflam- 
matory reaction (hematoxylin and eosin, X40). 


detachment. Penetrating keratoplasty 
offers some hope of salvaging the globe 
in cases unresponsive to medical ther- 
apy.” Raber and associates" emphasized 
that once Pseudomonas corneal infec- 
tion extends into the sclera, medical 
treatment is not effective; four of their 
patients with these findings eventually 
required enucleation or evisceration. 
However, Eiferman’ recently reported 
three cases of perforated Pseudomonas 
corneal ulcers with scleral extension, all 
of which showed dramatic improvement 
after keratoplasty and cryotherapy to the 
remaining cornea and corneoscleral 
limbus. Since Pseudomonas organisms 
appear to be susceptible to cryotherapy 
in vivo, we should consider this mode of 
therapy as an adjunct to medical and sur- 
gical treatment of Pseudomonas scleral 
abscesses. 
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The best method of securing anesthesia is also a slight modifica- 
tion of the usual practice. Cocaine four percent instilled four or five 
times and adrenalin once or twice will give ample anesthesia for 
incising and undermining the conjunctiva and exposing the muscle 
and tendon. If one is ready to begin and cocaine has been instilled 
twice only, time can be saved by applying a tiny wad of cotton, 
soaked in ten percent cocaine, just over the muscle and tendon and 
then closing the lids carefully over it for three minutes. 

After the muscle has been exposed and before it has been taken 
up on the hook, novocaine two percent and adrenalin 1 to 10,000 
are injected along the muscle back of the tarsoorbital fascia. 


Walter B. Lancaster: Operation to shorten a 


rectus muscle with buried sutures. 
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GENETIC BACKGROUND OF ACUTE ANTERIOR UVEITIS ° 
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AND SEPPO SEPPÄNEN, M.D. 
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To determine the hereditary pattern of acute anterior uveitis, we 
examined seven families—one family with four cases, one family with 
three cases, and four families with two cases of acute anterior uveitis. A 
total of 16 patients with uveitis and 28 relatives underwent ocular 
examinations and serologic determination of HLA antigens, protease 
inhibitor &-antitrypsin typing, and X-ray examination of sacroiliac 
joints. | 
Sacroiliitis was found in 11 of 16 patients (68.8%) and incomplete 
Reiter’s disease in seven of 16 (43.8%). HLA-B27 antigen was found in 
all patients with uveitis and in six of 21 (28.6%) relatives. HLA-Cwl 
antigen was found in nine of 14 (64.3%) patients with uveitis, often in 
the same haplotype with HILA-B27 antigen. HLA-DR4 antigen was 
found in seven of 11 (63.6%) patients with uveitis. There was no 
significant association of the a,-antitrypsin variant MZ with uveitis. 

We believe that a pleiotropic gene associated with HLA-B27 antigen 
with autosomal dominant inheritance, incomplete penetrance, and 
variable expressivity may determine susceptibility to acute anterior 








uveitis in linkage disequilibrium with HLA-Cwl antigen. 


Several investigators’? have found a 
significant association between HLA-B27 


modes of inheritance for HLA-B27 and 
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acute anterior uveitis have been de- 
scribed in 18 families." In one of these 
families three cases of acute anterior uve- 
itis occurred”; no more than two cases 
occurred in any other family.**” We 
studied six other families with more than 
one patient, including one family with 
four cases and one family with three 
cases. In addition to the HLA-A, HLA-B, 
and HLA-C antigens determined in earli- 
er studies, we also determined HLA-DR 
antigens in this study. 

Brewerton and associates,” working in 
England, reported a strong association 
between the protease inhibitor a: 
antitrypsin phenotype MZ and acute an- 
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terior uveitis, but Brown and associates! 
did not find this association in patients 
with acute anterior uveitis in North 
America. Because of these conflicting 
findings, we included an analysis of the 
association between protease inhibitor 
phenotype MZ and acute anterior uveitis 
in our study. 


SUBJECTS AND METHODS 


We asked 224 patients who had been 
treated here for acute anterior uveitis 
since 1964 to return for follow-up exami- 
nations. During the acute phase of their 
illness, all patients had had redness, pho- 
tophobia, and pain; some had experi- 
enced reduced vision and increased lacri- 
mation in the inflamed eye, with ciliary 
injection, cells, and flare in the aqueous 
humor, small keratic precipitates, and 
exudates in the aqueous humor and pos- 
terior synechiae. 

Of the 224 patients, 141 (62.9%) re- 
turned and provided details about their 
relatives. Of the 137 unrelated patients, 
64 (46.7%) reported that others in their 
families had rheumatic diseases. In 19 
cases (13.9%) at least one other family 
member had had iritis. From these 19 
families, we selected five that included 13 
cases of acute anterior uveitis for the 
present study. We also included two fam- 
ilies, one with two cases of acute anterior 
uveitis and one with one case of acute 
anterior uveitis and one case of recurrent 
episcleritis, that were not in the original 
series. 

A total of 16 patients with confirmed 
acute anterior uveitis and 28 family mem- 
bers underwent routine ocular examina- 
tions. Using the two-stage microcytotox- 
icity method," we determined HLA-A 
and HLA-B antigens in all 16 patients and 
in 21 relatives and HLA-C antigens in 14 
patients and 21 relatives. We determined 
HLA-DR antigens in four families (11 
patients and 19 relatives) with the Eighth 
International HLA Workshop serum 
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panel. In 15 patients and 20 relatives, 
we typed the protease inhibitor a- 
antitrypsin with separator isoelectric fo- 
cusing,” allowing reliable identification 
of protease inhibitor subtypes, including 
the Z variant.” We used 120 healthy 
volunteers from the same geographic 
area as controls for a;-antitrypsin typing. 

Sixteen patients with acute anterior 
uveitis and 19 family members under- 
went X-ray examination of the sacroiliac 
joints. Alterations leading to the radiolog- 
ic diagnosis of sacroiliitis were the same 
as those used in earlier studies.’ We used 
the New York clinical criteria for ankylos- 
ing spondylitis.” 


CASE REPORTS 


Family 1—The 74-year-old father (Fig. 1, I-1) had 
had severe acute polyarthritis when he was 20 years 
old, and ankylosing spondylitis ever since. He had 
had four episodes of acute anterior uveitis between 
the ages of 31 and 50 years. His 70-year-old wife 
(Fig. 1, I-2) had had osteoarthritis in the hip, knee, 
and ankle joints since the age of 55 years. She had no 
ocular symptoms. 

The eldest child (Fig. 1, H-1), a 38-year-old 
woman, had had relapsing polyarthritis since the age 
of 15 years, ankylosing spondylitis since the age of 
21 years, and frequent episodes of acute anterior 
uveitis in the left eye with development of posterior 
synechiae since the age of 24 years. She had under- 
gone peripheral iridectomy when she was 30 years 
old because of seclusion of the pupil of the left eye. 
Since then, she had had five episodes of acute 
anterior uveitis in the right eye, and frequent urinary 
tract infections. Her visual acuity was 6/6 (20/20) in 
the right eve. There were old pigmented keratic 
precipitates, and permanent posterior synechiae at 
the 6 o'clock position. Her visual acuity was 6/9 
(20/30) in the left eye. We found old richly pigmented 
keratic precipitates, seclusion and partial occlusion of 
the pupil, anterior peripheral synechiae, severe atro- 
phy of the iris stroma, a peripheral iridectomy hole at 
the 12 o'clock position, and shallow cupping of the 
temporal part of the optic disk. Intraocular pressure 
was R.E.: 12 mm Hg and L.E.: 14 mm Hg. 

The proband (Fig. 1, H-2), a 37-year-old woman 
had had acute gastroenteritis with diarrhea, fever, 
nausea, and myalgia at the age of 26 years and 
symptoms of ankylosing spondylitis ever since. At the 
age of 34 years, she had had acute anterior uveitis 
with fibrinous exudation, posterior synechiae, and 
vitreous opacities in her right eye. The inflammatory 
signs had resolved completely in six weeks with 
cycloplegic and systemic and topical corticosteroid 
treatment. Seven months later she had had acute 
anterior uveitis, with inflammatory signs, in her left 
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Fig. 1 (Saari and associates). Family 1. Pedigree shows four cases of acute anterior uveitis in the same family, 
occurrence of rheumatic diseases, and segregation of HLA antigens and protease inhibitor a;-antitrypsin Pi M 


subtypes. 


eye. This had subsided in four weeks with topical 
corticosteroid and cycloplegic treatment. Visual acu- 
ity was 6/6 (20/20) in both eyes. 

Her 36-year-old brother (Fig. 1, II-3) had had 
slight secondary iritis for a few days in the right eye 
caused by a corneal foreign body that had remained 
in situ for three days. He also had occasional slight 
conjunctival irritation. 

The youngest child, a 30-year-old woman (Fig. 1, 
Il-4), had had acute anterior uveitis in the right eye at 
the age of 24 years and two episodes of recurrent 
iritis in the same eye one year and three years later. 
During the acute attacks, she had had a heavy ciliary 
injection, aqueous flare and cells, small keratic pre- 
cipitates, posterior synechiae, vitritis, and slight 
macular edema. These inflammatory signs had sub- 
sided in five weeks with topical corticosteroid and 
cycloplegic treatment. Visual acuity was 6/5 (20/16) in 
both eyes. 

Family 2—The 73-year-old grandmother (Fig. 2, 
1-2) had had episodes of iritis for years. At the age of 
69 years, she had had acute anterior uveitis in both 
eyes for five weeks. Her visual acuity was R. E.: 6/15 
(20/50) — 1.75 and L. E.: 6/6 (20/20) —2.0. There was a 
posterior cortical cataract in the right eye, and pseu- 
doexfoliation of the lens capsule in the left eye. Both 
eyes showed persistent posterior synechiae and med- 
ullated nerve fibers in the retina above the optic disk. 
X-ray films showed sacroiliitis. 

A 42-year-old mother (Fig. 2, II-5) of the proband 
had had ankylosing spondylitis and frequent episodes 
of urethritis since the age of 29 years. At the age of 
34 years, she had had hypertrophic cervicitis, ure- 
thritis, and acute salpingitis with headache, nausea, 


vomiting, abdominal pains, and temperatures as high 
as 40C followed by acute polyarthritis. Seven months 
later she had had acute anterior uveitis in the left eye 
that lasted for five weeks. One year later she had had 
iritis in the left eye. Two years later she again had had 
iritis in the left eye. On this occasion the vitritis and 
macular edema had responded to cycloplegic and 
systemic and topical corticosteroid treatment in five 
weeks, Visual acuity was 6/5 (20/16) in both eyes. The 
left eye showed remnants of the pigmented layer of 
the iris on the anterior surface of the lens; otherwise 
the eyes were normal. 

Her 38-year-old sister (Fig. 2, Il-6) had had occa- 
sional episodes of bilateral conjunctivitis with photo- 
phobia, pain, redness, and increased lacrimation 
since the age of 34 years. 

The proband, a 19-year-old man (Fig. 2, IIT-2), 
had had acute anterior uveitis in the right eye for four 
weeks at the age of 15 years. Two years later he had 
had arthritis in the left knee and ankle joints. He had 
occasional episodes of conjunctivitis with redness and 
a smarting sensation. Visual acuity was 6/5 (20/16) in 
both eyes. The right eye showed pigment remnants 
on the anterior surface of the lens. X-ray films 
showed sacroiliitis. 

Family 3—The 55-year-old proband (Fig. 3, IT-10) 
had had acute anterior uveitis in the right eye with 
severe ciliary injection, aqueous flare and cells, hy- 
popyon, and posterior synechiae when he was 
49 years old. The inflammatory signs had subsided in 
five weeks with topical cycloplegic and corticosteroid 
treatment. Four years later he had had recurrent 
exudative iritis that lasted for four weeks in the same 
eye. Visual acuity was 6/5 (20/16) in both eyes. 
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Fig. 2 (Saari and associates). Family 2. Pedigree shows three cases of acute anterior uveitis with rheumatic 
diseases in the same family, HLA antigen haplotypes, and segregation of protease inhibitor Q)-antitrypsin Pi 


M subtypes. 


The 53-year-old brother (Fig. 3, II-11) of the pro- 
band had had ankylosing spondylitis since the age of 
20 years. He had had acute anterior uveitis in the left 
eye at the age of 46 years and four episodes of acute 
anterior uveitis with posterior synechiae and macular 
edema in the right eye during the next six years. His 
visual acuity was 6/6 (20/20) in both eyes. There were 
permanent posterior synechiae in the inferior part of 
the pupil in the right eye and pigment remnants on 
the anterior surface of the lens in both eyes. 

The 64-year-old brother (Fig. 3, II-4) of the pro- 
band had bronchial asthma, allergic conjunctivitis, 
chronic allergic rhinitis, and osteoarthritis. 

The 59-year-old brother (Fig. 3, II-8) had had 
rheumatic fever with reactive arthritis and erythema 
nodosum at the age of 42 years. His youngest child 
(Fig. 3, III-3) had atopic eczema. 

The 57-year-old brother (Fig. 3, II-9) of the pro- 
band had allergic conjunctivitis, and the youngest 
brother (Fig. 3, I-12), who had chronic allergic 
rhinitis, had had carditis and reactive arthritis after 
rheumatic fever. 

Family 4—The mother (Fig. 4, I-1) had had ure- 
thritis and relapsing polyarthritis but no ocular in- 


flammation. Her oldest child (F ig. 4, II-1) had had 
paresis of the left facial and abducens nerves at the 
age of 34 years and balanitis four years later. He had 
lower back pain and X-ray films showed unilateral 
grade 2 sacroiliitis. 

The proband (Fig. 4, II-2), a 39-year-old man, had 
had acute anterior uveitis in the right eye at the age 
of 27 years. Two years later he had had mild conjunc- 
tivitis for a few days in both eyes. At the age of 
38 years, he had had acute anterior uveitis with 
severe pericorneal injection, aqueous flare and cells, 
small keratic precipitates, posterior synechiae, vitri- 
tis, and papilledema in his left eye. The inflammatory 
signs had subsided in six weeks with cycloplegic and 
systemic and topical corticosteroid treatment. 

His 32-year-old sister (Fig. 4, II-3) had had acute 
anterior uveitis in the left eye at the age of 22 years. 
Her visual acuity was 6/5 (20/16) in both eyes. The 
left eye showed pigment remnants on the anterior 
surface of the lens. 

Family 5—The proband (Fig. 5, top, I-1) had had 
ankylosing spondylitis since the age of 23 years. He 
had urethritis, prostatitis, and an erythrocyte sedi- 
mentation rate as high as 70 mm/hr (Westergren). He 
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he was 30 and 35 years old and in the left eye when uveitis in the left eye when he was 13, 14, and 
he was 47 and 50 years old. His oldest son (Fig. 5, 19 years old, and circinate erosive balanitis at the age 
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thritis at the age of 19 years. Family 6—The 45-year-old proband (Fig. 5, bot- 
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Fig. 5 (Saari and associates). HLA antigen phenotypes and protease inhibitor o,-antitrypsin Pi M subtypes 
in Families 5 (at top) and 6 (at bottom), including two cases of acute anterior uveitis in the same family. 


the left eye at the ages of 35 and 38 years and in the 
right eye at the ages of 43 and 44 years. His grand- 
mother (Fig. 5, bottom, I-2) had been bedridden for 
20 years because of chronic arthritis, his father 
(Fig. 5, bottom, H-7) had ankylosing spondylitis, his 
mother (Fig. 5, bottom, H-8) had osteoarthritis, and 
two siblings (Fig. 5, bottom, HI-7 and I-11) com- 
plained of lower back pain. 

The 43-year-old cousin of the proband (Fig. 5, 
bottom, HI-2}) had had acute anterior uveitis with 
fibrinous exudates in the aqueous humor and posteri- 
or synechiae in the right eye at the age of 38 years. 
One year later he had had acute gastroenteritis with 
diarrhea and melena that lasted for one month, 
reactive polyarthritis, aching and stiffness of the 
back, and an erythrocyte sedimentation rate as high 
as 83 mm/hr (Westergren), followed three months 
later by acute anterior uveitis in the left eye. One 
year later he had had acute anterior uveitis in the 
right eye, and X-ray films confirmed that he had 
ankylosing spondylitis. 

Family 7—The proband (Fig. 6, H-2 had had 
bilateral acute anterior uveitis for five weeks at the 
age of 28 years. Intraocular pressure had been R.E.: 


10 mm Hg and L.E.: 8 mm Hg after the onset of the 
iritis but four weeks later, during treatment with 
topical corticosteroids, it had increased to R.E.: 
39 mm Hg and L.E.: 41 mm Hg. Treatment with 
acetazolamide, 500 mg orally three times a day, had 
decreased the intraocular pressure to normal, but she 
had to stop taking the drug because of side effects. 
Two weeks later, the intraocular pressure had in- 
creased to R.E.: 38 mm Hg and L.E.: 34 mm Hg. 
One day of treatment with timolol maleate 0.25% 
eyedrops, used twice daily, had decreased the intra- 
ocular pressure to normal. 

Her 60-year-old father (Fig. 6, I-1) had had seven 
episodes of recurrent episcleritis since the age of 
43 years. 


RESULTS 


We found HLA-BQ7 in all 16 patients 
(seven probands) with acute anterior uve- 
itis (100%) and in six (28.6%) of 21 tested 
relatives, whereas it is found in only 
14% of healthy controls.'® The increased 











VOL. 91, NO. 6 


(60) 








| L 


Aw24 | All Al | A2 

B40 | B12 B8 | B27 

wh wb wo | w4 

Cw3 | CWS (= | Cwl 
DR? | DR4 DR3! DRU? 
PI 





(29) 
iz | 
e ¢ 
All | AZ {x-oveR} All| A2 
B12 | B8 B12 | B27 
wo | wb wo | WH 
CwS | C- (wo, Cwl 
DR4 | DR3 DRA, DRA? 
Pda d PE lal 


frequency of HLA-B27 antigen in the 
probands with acute anterior uveitis com- 
pared with the controls was highly signifi- 
cant (P < .0001). Of the 14 patients with 
acute anterior uveitis tested for HLA-C 
locus antigens, nine (64.3%) had the anti- 
gen HLA-Cwl. We found HLA-Cwl anti- 
gen in three of six (50%) tested probands 
and in five of 21 (23.8%) tested relatives, 
but it is found in only 14% of normal 
controls. The increased frequency of 
HLA-Cwl antigen in the probands com- 
pared with our controls was not signifi- 
cant (x? = 3.512; P < .1). Both HLA-Cwl 
and HLA-B27 antigens were found in 
eight of 12 patients (66.7%) and in four of 
six (66.7%) relatives positive for HLA- 
B27 antigen whose haplotypes could be 
derived. 

In the 11 patients with acute anterior 
uveitis who were tested for HLA-DR 
locus antigens, HLA-DR1, HLA-DR2, 
and HLA-DR4 antigens were found seven 
(63.6%), one (9.1%), and seven (63.6%) 
times, respectively. We found HLA-DR1 
antigen in two (40%) and HLA-DR4 anti- 
gen in four (80%) of the five probands 


GENETIC BACKGROUND OF UVEITIS 


LI 


QO 
© 
B| 


-1 
frend 
-i 


2 
MALE 
FEMALE 
ACUTE 
ANTERIOR 
UVEITIS 
Fig. aari and associates). Fami- 
RECURRENT Fig 6 (Saari and associates) Fami 
episc.eritis ly 7. Pedigree shows HLA antigen 
haplotypes, segregation of protease 
X-RAY OF inhibitor a)-antitrypsin Pi M sub- 
SACROILIAC types, one case of acute anterior 
JOINTS Y PES: aig 
uveitis, and one case of recurrent 
episcleritis. 


) AGE IN YEARS 


Pal PROBAND 


tested for HLA-DR locus antigens. We 
found HLA-DRI antigen in 25 (30.1%) 
and HLA-DR4 antigen in 18 (21.7%) of 
our 83 normal controls. The increased 
frequency of HLA-DR4 antigen in the 
probands compared with the controls was 
almost significant (x? = 5.725; P < 025); 
however, the corrected P value” showed 
that the increased frequency of HLA- 
DR4 antigen in the probands was not 
significant. Of the ten patients tested for 
HLA-DR antigen whose haplotypes could 
be derived, six (60%) had HLA-DRI anti- 
gen and four (40%) had HLA-DR4 in the 
same haplotype as HLA-B27 antigen. 
We found protease inhibitor o,-anti- 
trypsin variant Z in one of 15 (6.7%) 
tested patients (Fig. 6, bottom, I[1-8), in 
none of 20 tested relatives without uvei- 
tis, and in five of 120 (4.2%) control 
subjects. The difference between MZ 
frequencies in the iritis patients and in 
the controls was not significant (Xë = 
0.049; P < .9). 7 
Sacroiliitis and ankylosing spondylitis — 
occurred in 11 of the 16 (68.8%)patients™... 
with acute anterior uveitis, ands in-three ee. 
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of 19 (16.8%) family members studied 
with X-rays. 


DISCUSSION 


In this study, 19 of the 137 (13.9%) 
unrelated patients with acute anterior 
uveitis had relatives with the same dis- 
ease. This is the first study to report four 
cases of acute anterior uveitis in the same 
family (Fig. 1). We described also one 
family with three cases (Fig. 2) and four 
families with two cases of acute anterior 
uveitis. These findings indicated that 
acute anterior uveitis can be familial. 4® 

In none of our six families with more 
than one case did the acute anterior uvei- 
tis remain monosymptomatic. Ankylosing 
spondylitis was observed in 69% of pa- 
tients with iritis and in 16% of their 
relatives who were studied by X-rays. 
Seven patients with acute anterior uveitis 
(43.8%) and four (14.3%) of 28 relatives 
had manifestations of complete or incom- 
plete Reiter’s disease. 

These results suggested that a pleio- 
tropic gene determines the susceptibility 
to acute anterior uveitis, ankylosing spon- 
dylitis, reactive arthritis, and Reiter’s 
disease; in our series the 100% associa- 
tion with HLA-B27 antigen suggested a 
close linkage between the two loci. In 
Family 1 (Fig. 1), three of four patients 
with acute anterior uveitis had ankylosing 
spondylitis and two also had manifesta- 
tions of Reiter’s disease; all of them had 
HLA-B27 antigen. In Family 2 (Fig. 2), 
all three uveitis patients had ankylosing 
spondylitis and two of them also had 
complete or incomplete Reiter’s disease: 
all were positive for HLA-B27 antigen. 
This unusual family with acute anterior 
uveitis in three successive generations 
in both sexes demonstrated almost con- 
clusively the autosomal dominant inheri- 
tance of susceptibility to acute anterior 
uveitis. Of the 11 HLA-typed mem- 
bers of Family 3, only two (Fig. 3, 
I-10 and I-11) were positive for HLA- 
B27 antigen. Both of them had acute 
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anterior uveitis and one also had ankylos- 
ing spondylitis. All the members of 
Family 4 (Fig. 4) had HLA-B27 antigen 
and rheumatic diseases. In Family 5 
(Fig. 5, top), the father had acute ante- 
rior uveitis, ankylosing spondylitis, in- 
complete Reiter’s disease, and HLA- 
B27 antigen, and all his children had 
rheumatic diseases. 

Every patient in this study with acute 
anterior uveitis and every tested relative 
with sacroiliitis and ankylosing spondyli- 
tis or Reiter's disease had HLA-BQ7 anti- 
gen, 

In patients positive for HLA-B27 anti- 
gen, conjunctivitis may occur after Yer- 
sinia,” Salmonella,” and Campylobac- 
ter” infections as a symptom of Reiter’s 
disease or as an independent reactive 
disorder. In this study, three patients 
positive for HLA-B27 antigen had con- 
junctivitis; one of them (Fig. 2, III-2) also 
had acute anterior uveitis, arthritis, and 
ankylosing spondylitis, one (Fig. 4, II-2) 
had intermittent conjunctivitis with acute 
anterior uveitis, and one (Fig. 2, II-6) 
had conjunctivitis as a monosymptomatic 
disease. These findings and our earlier 
results)” suggested that the iritis-arthri- 
tis susceptibility gene may possess varia- 
ble expressivity, appearing in the eyes as 
reactive conjunctivitis or acute anterior 
uveitis, in the joints as reactive arthralgia 
or arthritis, and in the lumbosacral spine 
as sacroiliitis or ankylosing spondylitis. It 
was obvious, however, that allergic con- 
junctivitis (Fig. 3, II-4 and II-9), secon- 
dary iritis (Fig. 1, I-3), episcleritis 
(Fig. 6, I-1),9” infective conjunctivitis, 
arthritis associated with rheumatic fever 
(Fig. 3, II-8 and IT-12), and osteoarthri- 
tis (Fig. 1, I-2, and Fig. 3, II-4) were not 
associated with the HLA-B27 antigen ex- 
cept coincidentally. 

In Family 7, the proband (Fig. 6, IJ-2) 
had a common sporadic case of acute 
anterior uveitis. She had inherited the 
HLA-B27-bearing risk haplotype from 
her healthy mother who represented 
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HLA-B27-positive skipped generation. 
Obviously the mother was not exposed to 
the same environmental infectious factors 
that seem to operate in concert with 
HLA-B27 antigen to produce uveitis.” 
The brother of the proband (Fig. 6, II-1) 
showed the only crossover in this study. 
He had inherited from his mother only 
the HLA-A locus of the HLA-B27- 
bearing risk haplotype and he was 
healthy. 

In this study and in our earlier study,’ 
we found that HLA-Cwl antigen often 
appeared in the same haplotype as HLA- 
B27 antigen. This seems to occur in the 
normal Finnish population. These results 
suggested that in Finns the pleiotropic 
gene associated with HLA-B27 antigen 
that controls susceptibility to acute ante- 
rior uveitis is in linkage disequilibrium 
with HLA-Cwl antigen. 

This was the first study to show the 
inheritance of acute anterior uveitis and 
HLA-DR antigens. The results showed an 
almost significant association of acute an- 
terior uveitis with HLA-DR4 antigen, but 
in probands the corrected P value was not 
significant. The course, severity, and 
number of recurrences of iritis did not 
differ between patients with HLA-DR4 
antigen and those without HLA-DR4 an- 
tigen. However, the frequency of HLA- 
DR4 antigen was not increased in pa- 
tients with ankylosing spondylitis.*” 
More extensive studies are needed to 
decide if there is any association between 
acute anterior uveitis and HLA-DR4 anti- 
gen. Curiously, one patient with recur- 
rent scleritis (Fig. 6, I-1) had HLA-DR4 
antigen, the frequency of which increases 
in patients with rheumatoid arthritis.” 

This study supported the finding of 
Brown and associates”? that the reported 
association of acute anterior uveitis and 
heterozygous ay-antitrypsin deficiency” 
is not universal. The results of this study 
show that o,-antitrypsin phenotype MZ is 
not in close linkage with the iritis suscep- 
tibility gene in Finns. 
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OPHTHALMIC MINIATURE 


The number of references cited in the literature list (be always 
scrupulously careful to observe the house style) should be that 
which is sufficient and necessary; it may be a symptom of 
scientmanship (see Chapter 6) to quote references from journals 
published so long ago that librarians desperate for space have long 
since had them stashed away in the galleries of disused mines. Due 
homage and justice to one’s predecessors are criteria to keep in 
mind, although some names are so great and some ideas so familiar 
that omission is homage greater than citation. Nice judgment is 
needed, though; one man’s compliment may be another’s source of 


grievance. 


P. B. Medawar, Advice to a Young Scientist 


New York, Harper and Row, 1979 











TRANSPLANTATION OF LACERATED CORNEAS 


THOMAS G. SHARKEY, M.D., AND STUART I. BROWN, M.D. 
Pittsburgh, Pennsylvania 


We performed penetrating keratoplasties in eight eyes with opaque 
corneas from healed corneal lacerations that extended into the corneo- 
scleral limbus. We found dense fibrovascular membranes that extended 
from the laceration site over the surface of the iris into the angle in 
several cases and posteriorly to involve the ciliary body in all cases. In 
seven eyes moderate to severe increases of intraocular pressure oc- 
curred postoperatively. Additionally, five eyes had retinal detachments 
which were either present at the time of surgery or which developed 
postoperatively. The corneal grafts remained transparent in all eight 
eyes and visual acuity improved in four. 


The visual prognosis for eyes with cor- 
neal lacerations has dramatically im- 
proved within the last several years.'° 
This is probably related to improvements 
in microsurgical instruments and suture 
materials and especially to the wide- 
spread use of the operating microscope.”® 
Nevertheless, in many eyes satisfactory 
vision is not obtained after repair of the 
laceration because of severe central cor- 
neal scarring and irregular astigmatism. 
Other sight-reducing complications in 
such patients include anterior sevment 
fibrosis, cataract, and retinal detach- 
ment. ® We studied the complications and 
results of penetrating keratoplasty in eyes 


with healed corneal lacerations that ex- 
tended through the corneoscleral limbus. 


MATERIAL AND METHODS 


Eight patients, ranging in age from 5 to 
43 years, with healed corneal lacerations 
that extended into the corneoscleral lim- 
bus underwent penetrating keratoplasty 
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between 1974 and 1979. In seven eyes, 
the laceration extended 2 to 3 mm be- 
yond the corneoscleral limbus into the 
sclera. Three of the eyes had previously 
undergone cataract extraction; in one the 
lens had been expulsed at the time of the 
trauma. Preoperative intraocular pres- 
sures were within normal limits in six 
eyes, and were less than 5 mm Hg in the 
other two. Adequate visualization of the 
fundus was impossible in any of these 
eyes. B-scan ultrasonography disclosed 
an inferior retinal detachment in one eye 
and was equivocal for a retinal detach- 
ment in another. 

Corneal transplantation technique— 
The host cornea was trephined to a depth 
of two thirds of the thickness of the 
cornea. The anterior chamber was en- 
tered at a point away from the laceration 
where anterior chamber elements could 
be seen. In all eyes dense fibrovascular 
connective tissue extended from the lac- 
eration, often in front of the iris, into the 
chamber angle and always behind the iris 
or iris remnants to the ciliary body. The 
surgeon dissected the iris remnants away 
from the retrocorneal connective tissue 
which he excised as far behind the iris as 
he could see. He was careful to avoid 
traction on this membrane during its ex- 
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cision. He performed anterior vitrectomy 
when it was necessary, and sutured the 
corneal donor tissue in place with eight 
interrupted 9-0 nylon sutures followed by 
a continuous 10-0 polypropylene suture. 
The polypropylene suture was pulled up 
and tied; he then removed the 9-0 sutures 
and injected a balanced saline solution 
into the anterior chamber. In five of eight 
corneas, the healed laceration resulted in 
obvious flattening of the corneal curva- 
ture. In these eyes a donor button 8 mm 
in diameter was placed into a 7.5-mm 
bed. 

Preoperative and postoperative intra- 
ocular pressures were measured with a 
pneumotonometer. 

We have selected one representative 
ease for a detailed discussion. 


CASE REPORT 


Case 1—A 26-year-old man suffered a penetrating 
laceration of his left cornea that involved the corneo- 
scleral limbus and extended about 2 mm into the 
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sclera (Table). He was referred to us approxi- 
mately four years after the injury for evaluation of a 
dense corneal leukoma. The lens was extracted dur- 
ing the repair of the laceration. 

The initial examination disclosed a visual acuity of 
light perception with projection in the involved eye. 
A dense corneal leukoma and associated retrocorneal 
membrane was present (Fig. 1). The anterior cham- 
ber was shallow and the intraocular pressure was 
16 mm Hg. B-scan ultrasonography showed no evi- 
dence of any posterior segment abnormality, 

A penetrating keratoplasty was performed with 
excision of a dense retrocorneal membrane that in- 
volved the entire surface of the iris and extended into 
the posterior chamber (Figs. 2 and 3). Shortly after 
the surgery, the intraocular pressure increased 
to more than 50 mm Hg. This was treated with 
cyclocryotherapy. Since then, medical therapy has 
maintained the intraocular pressure at less than 
27 mm Hg. | 

The retina has remained attached, and the graft 
has remained clear for three years with the exception 
of a small area of opacification secondary to a rejec- 
tion in the first year. The best corrected visual acuity 
is 6/15 (20/50) with a soft contact lens. 


RESULTS 


Although the intraocular pressures 
were usually in the normal range or be- 
low normal during the first few postopera- 


TABLE 
CLINICAL SUMMARY OF EIGHT PATIENTS 


Postoperative 
Case, Sex, Intraocular Pressure Retinal 
Age (yr) Surgical Procedure Preoperative Postoperative Detachment Graft Status 
1, M, 26 Laceration repaired; Normal Controlled with No Transparent centrally; 
cataract extracted eyclocryotherapy 3 yr after surgery, 
visual acuity was 
6/15 (20/50) 
2, F, 42 Laceration repaired; Norma! Controlled Yes Transparent 
cataract extracted medically 
3, F, 12  Laceration repaired; Normal Controlled Yes Transparent; 3 yr after 
cataract extracted medically (reattached) surgery, visual acuity 
i was 6/30 (20/100) 
4 F, 8 Laceration repaired; Normal <5 mm Hg Yes Transparent 
cataract extracted 
5, M, 4  Laceration repaired <5 mm Hg Controlled Yes Transparent 
medically 
6, M, 15 Laceration repaired Normal Controlled with No Transparent; 5 yr after 
cyclocryotherapy surgery, visual acuity 
was 6/60 (20/200) 
7, M, 42 Laceration repaired Normal Controlled No Transparent; 20 mo after 
medically surgery, visual acuity 
was 6/12 (20/40) 
8, F, 4  Laceration repaired; < 5 mm Hg Controlled Yes Transparent 
lens expulsed medically 


at time of trauma 
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Fig. 1 (Sharkey and Brown). Case 1. Preoperative 
appearance of healed lacerated cornea that involved 
the corneoscleral limbus at the 8 o'clock position. 


tive days, seven of the eight eyes devel- 
oped pressures higher than 35 mm Hg 
by the third postoperative week. In five 
eyes the intraocular pressures were con- 
trolled with medical therapy (Cases 2, 3, 
5, 7, and 8), but in the remaining two 
(Cases 1 and 6) cyclocryotherapy was nec- 
essary. 

The one eye that did not develop in- 
creased intraocular pressure (Case 4) had 
had a preoperative traction detachment 
of the inferior retina that progressed to a 
total detachment. In four eyes (Cases 2, 
3, 5, and 8) retinal detachment was pres- 
ent preoperatively or developed postop- 
eratively. In two of these eyes (Cases 2 
and 3) the diagnosis of retinal detachment 
was made at the operating table; in the 





Fig. 3 (Sharkey and Brown). Case 1. Formal- 
dehyde-fixed excised cornea (a) and connective tissue 
membrane (b) that covered the anterior iris and 
extended posterior to the iris to the ciliary body (c). 
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Fig. 2 (Sharkey and Brown). Case 1. Host cornea 
partially excised and held in forceps. A thick connec- 
tive tissue membrane was dissected away from the 
surface of the iris. Its extension through the pupil is 
visible. 


other two (Cases 5 and 8) retinal detach- 
ment was first observed postoperatively. 
In these latter four eyes, we observed 
transvitreal traction bands, extensive epi- 
retinal and subretinal fibrosis, or both. 
Retinal reattachment surgery was suc- 
cessful in one of two eyes (Case 3). Sur- 
gery was not considered in one eye (Case 
8) because of advanced optic atrophy. A 
fourth eye (Case 5) may undergo retinal 
surgery in the near future. In Case 4, in 
which B-scan ultrasonography had dis- 
closed a retinal detachment preopera- 
tively, the detachment was judged to be 
inoperable because the retina was folded 
and incarcerated in the scleral laceration. 
In three of the eight eyes (Cases 1, 6, and 
7), the retina remained attached through- 
out the follow-up period. 
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DISCUSSION 


All eight eyes showed moderate to 
marked obliteration of the anterior cham- 
ber. This was the result of adherence of 
the iris to the corneal scar and envelop- 
ment of the iris by a fibrous ingrowth that 
extended anterior to the iris into the 
angle in most eyes and behind the iris to 
the ciliary body in all eyes. This ingrowth 
was so thick and tough that in some eyes a 
straight suture scissors was necessary to 
excise it. Although all of the eyes had 
normal to low intraocular pressure preop- 
eratively, seven eyes developed marked- 
ly increased intraocular pressure be- 
tween the first and fourth postoperative 
weeks. This is unusual, since it has been 
our experience that increased intraoc- 
ular pressure after corneal transplanta- 
tion is usually associated with preopera- 
tive glaucoma (S. I. Brown, unpublished 
data). We assumed that the intraocular 
pressure increased postoperatively be- 
cause a large portion of the chamber 
angles were occluded preoperatively by 
fibrous ingrowth and synechiae, although 
the intraocular pressure was controlled 
by a ciliochoroidal detachment caused 


by contraction of the cyclitic portion of 


the ingrowth. Postoperatively, however, 
when the ingrowth was excised, the trac- 
tion-induced ciliochoroidal detachment 
was relieved, and the effect of the im- 
paired outflow became apparent. 

Five of the eight eyes had retinal de- 
tachments, only one of which was diag- 
nosed preoperatively by  ultrasonog- 
raphy. In this patient (Case 4), corneal 
surgery was performed so that the retinal 
detachment could be seen and repaired. 
In the other four eyes, the postoperative 
examination disclosed extensive retinal 
traction associated with retinal detach- 
ment. The presence of these well- 
established fibrotic bands so soon after 
surgery indicated that traction, with or 
without detachment, had been present 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1981 


preoperatively. In two instances the trac- 
tion band originated in the scleral exten- 
sion of the laceration. In both eyes the 
retinal traction apparently increased after 
surgery, leading to overt detachment in 
one (Case 5) and to a larger detachment 
in the other (Case 2). 

In eyes with lacerations of the cornea 
that involve the corneoscleral limbus and 
1 to 3 mm of sclera, with associated 
trauma to the lens and ciliary body, cor- 
neal transplantation is complicated by a 
thick fibrous ingrowth that incorporates 
the angle, iris, lens remnants, and ciliary 
body. Because of the membrane’s firm- 
ness and bulk, it is difficult to avoid some 
pull during its excision; this pull may be 
transmitted to the retina via the traction 
bands that are often present. Further- 
more, surgical disturbance of the anterior 
vitreous, as well as postoperative contrac- 
tion of the remaining unexcised in- 
growth, may also lead to retinal traction. 
This series suggests that anterior lacera- 
tions of the type described have retinal 
complications similar to those described 
in posterior lacerations." 

Marked late increases in the intraocu- 
lar pressure were rather consistent de- 
spite the use of donor buttons larger than 
the host bed. We used oversized donor 
buttons to overcome the corneal flatten- 
ing caused by the lacerations. 

We do not know the details of the ini- 
tial examination or the original reparative 
surgery of these patients. We believe, 
as do others, that avoiding incarcera- 
tion of the iris and vitreous and remov- 
ing the lacerated lens probably decrease 
the extent and incidence of fibrous in- 
growth. However, a study of vitrectomy 
incisions indicated that the fibrous in- 
growth originating in the lacerated ciliary 
body cannot be eliminated completely." 

Despite these complications, corneal 
transplantation, even in the presence of 
retinal detachment, can be worthwhile in 
these eyes, because we achieved trans- 
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parent grafts and control of intraocular 
i pressure in all eight eyes, and functional 
-~ to good vision in four. 
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FACTORS IN THE SUCCESSFUL SURGICAL MANAGEMENT OF BASAL 


CELL CARCINOMA OF THE EYELIDS 


Marcos T. Doxanas, M.D., W. RICHARD GREEN, M.D., 
AND CHARLES E. ILIFF, M.D. 
Baltimore, Maryland 


We studied the clinical and histopathologic features of 165 basal cell 
carcinomas of the eyelids and classified the tumors into four types 
(nodular, ulcerative, morphea, and multicentric) that differ in inci- 
dence, results of incomplete excision, aggressiveness, and recurrence. 

The value of frozen-section monitoring of the surgical margins was 
evident. In 39 cases excised with monitoring of margins by frozen 
sections, there were no recurrences. In 126 cases treated by excisional 
biopsy without frozen-section monitoring, 34 (26.9%) were incompletely 
excised and seven (5.5%) recurred. 

The surgical treatment of basal cell carcinoma should always include 
the use of frozen-section monitoring of the surgical margins. This is 
especially important in the morphea, multicentric, and ulcerative 
types, in which the invasive extent of the tumor is often not apparent 


clinically. These forms are also more aggressive. 


Basal cell carcinoma accounts for 85% 
to 95% of all malignant epithelial tumors 
of the eyelids.'” In managing this tumor, 
it is important to recognize the morphea, 
ulcerative, and multicentric types of 
basal cell carcinoma as aggressive infil- 
trating tumors and to use frozen sections 
to monitor the margins of surgical speci- 
mens,” 

We evaluated the factors involved in 
the successful management of basal cell 
carcinoma. The basic goal is the complete 
initial excision of the tumor, while sacri- 
ficing the least amount of normal eyelid 
tissue, so that eyelid reconstruction will 
be as simple as possible. 


From the Eye Pathology Laboratory, Wilmer Insti- 
tute, and the Department of Pathology, Johns Hop- 
kins Medical Institutions, Baltimore, Maryland. 

Reprint requests to W. Richard Green, M.D., Eye 
Pathology Laboratory, Johns Hopkins Hospital, 600 
N. Wolfe St., Baltimore, MD 21205. 
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MATERIAL AND METHODS 


We studied 185 consecutive basal cell 
carcinomas from the eyelid with regard to 
tumor location, clinical features, pre- 
operative diagnosis, surgical technique, 
frozen-section monitoring of margins, his- 
topathologic features, and tumor recur- 
rence. These carcinomas were submitted 
to the pathology laboratory here between 
Jan. 1, 1968, and December 1977. 

Of the 185 carcinomas, we eliminated 
17 from the study because of inadequate 
follow-up information. Three other cases 
were biopsy specimens before cryothera- 
py and were not included. Of the 165 
remaining cases reviewed, 126 cases had 
been managed by excisional biopsy; in 
the other 39 cases the margins of the 
excision had been monitored by study of 
frozen sections. 

Because most excised specimens with 
basal cell carcinoma are elliptical in 
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shape, we used and recommend the fol- 
lowing method. If the long axis of the 
specimen was less than 10 mm, the speci- 
men was bisected at its narrowest width 
through the center of the tumor. We 
prepared full-thickness sections for study 
from a plane parallel to that cut. This 
method was used to check three margins 
(two skin margins at the narrow part of 
the specimen, and the deep margin). If 
the ellipse was larger than 10 mm, the 
specimen was cruciated (Fig. 1). A 3- to 
4-mm central portion was labeled A, and 
the two end portions were labeled B and 
C. We processed the B and C portions 
separately, and prepared sections from 
the plane perpendicular to the A speci- 
men. We checked five surgical margins 
by this method. While obtaining the ex- 
cisional biopsy specimen, the surgeon 
marked one end of the elliptical tissue 
with a suture to indicate its orientation 
(superior, inferior, nasal, or temporal). 
Thereafter, care was taken to ensure that 
the histologic cuts were clean and that 
the sections included the full thickness of 
the specimens. 

In doing the excision the surgeon 
sought to make a definitive resection of 
the tumor, with 2 to 3 mm of surrounding 
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Fig. 1 (Doxanas, Green, and Iliff). Method of 
preparing an elliptical specimen measuring more 
than 10 mm in its longest dimension. A central 3- to 
4-mm section is removed and labeled A. The two 
remaining end-portions are labeled B and C and then 
bisected perpendicular to A. Specimens A, B, and C 
are submitted separately. 
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normal full-thickness of skin and subep- 
ithelial tissue. The orientation of the su- 
ture was noted on the surgical pathology 
requisition sheet, along with all other 
pertinent clinical information. If frozen- 
section monitoring was performed, the 
surgeon also submitted a separate and 
labeled full-thickness sliver of skin and 
subcutaneous tissue from the area out- 
side the definitive resection or from a 
site causing some concern because of 
the operative findings (Fig. 2). The ad- 
ditional specimen was frozen-sectioned 
at three levels, approximately 200, p 
apart. If tumor was found at any of the 
three levels, a further excisional resec- 
tion was performed, after which an addi- 
tional sliver of skin and subepithelial 
tissue was submitted for frozen-section 
monitoring. This sequence was contin- 
ued until no further tumor was identi- 
fied. Specimens used for frozen-section 
monitoring were also fixed, processed, 
and sectioned for permanent sections 
and served as controls for the frozen 
sections. 

If, on frozen sections, the tumor was 
multicentric or had a morphea pattern, 
the surgeon was notified that the margin 
of tumor might not be evident clinically. 
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Fig. 2 (Doxanas, Green, and Iliff). Basal cell tumor 
of the upper eyelid. En bloc elliptical excision of the 
tumor (solid line). Additional slivers of tissue (dotted 


lines) were submitted for frozen sections. 
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RESULTS 


Of the 165 tumors studied, 111 (67.2%) 
were in the lower eyelid, 24 (14.5%) were 
in the upper eyelid, 23 (13.9%) were at 
the inner canthus, and 7 (4.2%) were at 
the outer canthus. 

The patients ranged in age from 19 to 
88 years. Tumors occurring in the sev- 
enth and eighth decades of life accounted 
for 56.0% of the cases. No sexual predi- 
lection was noted; 77 women and 73 men 
were affected. The predilection for 
whites was striking. Only two of the 165 
basal cell carcinomas were from blacks. 

The follow-up period ranged from two 
to 12 years (mean, 6.4 years; median, 
7 years). 

A total of 47 surgeons excised the 165 
basal cell carcinomas. One of us (C. E. I.) 
was the surgeon in 59 cases; another 
surgeon submitted eight specimens, 22 
resident surgeons submitted 38 speci- 
mens, and 23 different surgeons submit- 
ted from one to three specimens. All but 
one surgeon were on staff here. The one 
outside surgeon contributed two cases. 

The basal cell carcinomas had been 
incompletely excised in 34 (20.6%) of the 
165 cases. All of these incomplete exci- 
sions were in the group of 126 cases in 
which frozen-section monitoring was not 
done; the occurrence of incomplete exci- 
sion in this group was thus 34 of 126 cases 
(26.9%). 

There were no incomplete excisions in 
the 39 cases monitored by frozen sec- 
tions; this was confirmed by the perma- 
nent sections of the tissue used for fro- 
zen-section monitoring. 

The tumors recurred in seven of 165 
cases (4.2%) All seven were in the incom- 
plete excisional biopsy group. In eight 
cases in the excisional biopsy group, the 
tumor margins were close to the surgical 
margin but there was no recurrence. 

Among the 34 cases of incomplete ex- 
cisional biopsy, there was no recurrence 
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in 16 cases, seven of the 34 tumors were 
re-excised within one to two months, 
seven of the 34 recurred, and four were 
treated by irradiation. The radiation ther- 
apy ranged from 4,000 to 4,800 rads. 
There was no recurrence after radiation 
therapy. 

Of the seven cases that were re-excised 
within one to two months after the initial 
incomplete excision, two showed no evi- 
dence of residual tumor and five had 
residual tumor. 

Seven of the 34 patients (20.5%) in the 
incomplete excisional biopsy group had 
recurrence of tumor within one month to 
one year after excision. All recurrences 
were re-excised completely—four with 
frozen-section controls. Two cases were 
exenterations of the orbit. 

We compared the preoperative clinical 
diagnoses in this series of excised basal 
cell carcinomas with the adequacy of sur- 
gical management, judged by the histo- 
pathologic verification of complete or in- 
complete excision. This analysis gave 
similar findings for completely and in- 
completely excised lesions. Evaluation of 
both groups of lesions together disclosed 
a correct preoperative clinical diagnosis 
in 61.2% of the cases. Analysis of incom- 
pletely and completely excised lesions 
disclosed a correct preoperative clinical 
diagnosis of basal cell carcinoma in 58.9% 
and 61.8% of these two groups, respec- 
tively. The most common misdiagnoses 
were papilloma and epithelial inclusion 
cyst. 

The nodular type was present in 99 
cases (60.0%), the ulcerative type in 35 
cases (21.2%), the morphea type in 25 
cases (15.1%), and the multicentric type 
in six cases (3.6%). Of the 34 incomplete- 
ly excised cases, 17 (50.0%) were nodu- 
lar, seven (20.5%) were ulcerative, nine 
(26.4%) were the morphea type, and one 
(3.0%) was multicentric. Of the seven 
recurring tumors, three were morphea, 
three ulcerative, and one nodular. 
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DISCUSSION 


The surgical management of basal cell 
carcinoma should be directed toward 
complete initial excision of the tumor. 
Inadequate or incomplete surgical exci- 
sion of the basal cell carcinoma is obvi- 
ously not desirable. One study,’ for ex- 
ample, noted a recurrence in 34.8% of 66 
incompletely excised basal cell carcino- 
mas, most of them from the face. The 
recurrence rate of basal cell carcinoma of 
the eyelids has been reported as 0 to 
10%.** Einaugler and Henkind? reported 
a 50% incidence of incompletely excised 
basal cell carcinoma in the periocular 
region. Studies by Older, Quickert, and 


co Beard? and by Chalfin and Putterman® 


reported no recurrences of basal cell car- 
cinomas when frozen-section monitoring 
of surgical margins was performed in 53 
cases. 

Our data confirm that frozen-section 
monitoring of surgical margins has an 
essential role in the management of basal 
cell carcinoma. Of the 165 cases, 39 
(23.6%) were monitored by frozen sec- 
tions. Permanent sections of the tissue 
that had been used for frozen sections 
confirmed in each instance the prelimi- 


- nary findings made with frozen sections. 


Of the 165 cases, 126 (76.3%) were 
treated with excisional biopsy with no 


7 2 _frozen-section monitoring of the margins. 
_ Of those 126 cases, 34 (26.9%) were in- 
~- completely excised. Eighteen of those 34 


lesions were either re-excised or treated 
by radiation therapy. Patients whose tu- 
mors were removed by excisional biopsy 
without frozen-section monitoring re- 
quired additional therapy in 14.3% of the 
cases. 

The frozen-section monitoring of the 
39 cases used 197 margin specimens (an 
average of 5.0 per case). The number of 
excised specimens used for frozen sec- 
tions in specific cases varied. There were 
two specimens monitored in seven pa- 
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tients, three in 12, four in 11, five in one, 
six in two, ten in three, and 12, 18, and 
26 specimens in one patient each. 

Morphologic patterns of basal cell car- 
cinoma refer to the microscopic configu- 
ration and extent of dermal invasion by 
the tumor. There are four basic morpho- 
logic patterns of basal cell carcinoma. The 
classification we used is a modification of 
the one proposed by Lund.” These cate- 
gories are nodular, ulcerative, morphea, 
and multicentric. 

Nodular pattern—This form of basal 
cell carcinoma appears clinically as a 
raised, firm, pearly nodule (Fig. 3, top 
left) with superficial telangiectatic vessels 
on its surface (Fig. 3, top right). The 
tumor consists of a discrete proliferation 
of cells that resemble the basal layer of 
the epithelium and undergo peripheral 
palisading (Fig. 3, bottom left and bot- 
tom right). Little connective tissue prolif- 
eration accompanies the tumor. Slow, 
gradual enlargement of the tumor may 
produce a surrounding connective-tissue 
pseudocapsule. Dermal involvement is 
usually confined to the area of apparent 
epithelial involvement. The tumor 
should be excised with 2 to 3 mm of 
apparently normal tissue to insure ade- 
quate excision. If the margins are doubt- 
ful, frozen sections should be used to 
monitor the surgical margins. 

The nodular type of basal cell carcino- 
ma may have various histologic features. 
It may be composed mainly of a solid 
proliferation of basaloid cells that have a 
characteristic peripheral palisading. (An 
artifactitious contraction of the tumor 
during the fixation process can produce a 
separation of the tumor from the sur- 
rounding connective tissue.) The nodular 
type may also have an adenoid or cystic 
appearance. The presence of an eccrine 
or an apocrine histologic differentiation 
may reflect the pluripotential nature of 
the basaloid cells compesing the tumor.” 

The presence of one or more cysts ina 


730 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1981 


Fig. 3 (Doxanas, Green, and Iliff}. Nodular basal cell carcinoma. Top left, Drawing shows a well- 
circumscribed tumor with pseudocapsule. Top right, Clinical appearance of a firm pearly nodule with 
superficial telangiectatic vessels. Bottom left, Histopathologic section of a nodular tumor. Despite the large 
size, the tumor does not extend deeply into the dermis or ulcerate the epithelium (hematoxylin and eosin, 
8). Bottom right, Higher-power view shows cystic tumor composed of basaloid cells (hematoxylin and eosin, 
x 250). 


basal cell carcinoma is probably a result 
of the tumor’s outgrowing its vascular 
supply, producing central necrosis. 
When the cystic component is a promi- 
nent feature of the tumor, clinical differ- 
entiation from an epithelial inclusion cyst 
becomes difficult.” Basal cell carcinomas 
may also have extensive hyperkeratosis or 
be raised from the surface epithelium, 
simulating a papilloma or seborrheic ker- 
atosis. Basal cell carcinoma may alse 


occur at the base of a cutaneous horn.” In 


our series of cases, there was no differen- 
tiation toward sebaceous cells with foamy 
vacuolation or holocrine secretion. Be- 


cause of the various clinical appearances 
of basal cell carcinoma, the preoperative 
clinical diagnosis was correct in only 
60.9% of cases (Table). 

Ulcerative pattern—This form of basal 
cell carcinoma derives its name from its 
clinical appearance (Fig. 4, top left and 
top right). A tumor with a true ulcer 
crater, with a raised pearly epithelial 
margin, is a characteristic of this form of 
basal cell carcinoma. This pattern also 
suggests a deeper, more infiltrative der- 
mal component to the tumor (Fig. 4, bot- 
tom left). A pseudocapsule of surround- 
ing connective tissue is not usually a 
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TABLE ° 
CLINICAL DIAGNOSIS AND DEGREE OF EXCISION OF 165 BASAL CELL CARCINOMAS 


Completely 
Excised 

Clinical Diagnosis No. % 
Basal cell carcinoma 81 61.8 
Papilloma 12 9.2 
Epithelial inclusion cyst 6 4.6 
Chronic inflammation 4 3.0 
Nevus 3 3.0 
Squamous cell carcinoma l 0.07 
No diagnosis given 24 18.3 
Total 131 79.3 


feature of ulcerative basal cell carcinoma. 
A greater inflammatory component may 
accompany areas of dermal involvement. 

Morphea pattern—This form of basal 
cell carcinoma often appears clinically as 
a pale undurated plaque (Fig. 5, top left 








Incompletely 
Excised Total 
No % No % 
20 58.8 101 61.2 
4 14.7 16 9.6 
5 14.7 ct 6.7 
l 2.9 5 3.0 
— — 3 1.8 
— 1 0.06 
4 iit 28 16.9 
34 20.7 165 100.0 


and top right). This type is also called 
sclerosing basal cell carcinoma. The con- 
nective tissue component is much greater 
in this form of basal cell carcinoma. Small 
islands of basaloid cells are embedded 
within a dense connective tissue frame- 





Fig. 4 (Doxanas, Green, and Iliff). Ulcerative basal 
cell carcinoma. Top left, Erosion of medial aspect of 
the left lower eyelid. Eyelashes are absent in in- 
volved area. Top right, Drawing shows loss of 
epithelium centrally and invasion into the dermis. 
Bottom left, Histopathologic section of ulcerative 
tumor shown at top left. The basaloid proliferation of 
cells infiltrates the dermis and underlying connective 
tissue (arrows), with some inflammatory reaction. 
The canaliculus (asterisk) is partially surrounded by 
the tumor (hematoxylin and eosin, X30). 
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that of a pale indurated plaque in the inner canthal region. Top right, Beneath an intact epithelium, discrete 
islands of tumor cells are encased in a dense connective tissue network. Bottom left, Histologically, the 
morphea type shows widespread dermal and connective tissue involvement beneath an intact epithelium. 
Note the presence of tumor at the surgical margins (arrows) (hematoxylin and eosin, X18). Bottom right, 
Higher-power view shows cords of tumor invading deeper structures of the eyelid (hematoxylin and eosin, 


x 350). 


work. This form of basal cell carcinoma is 
aggressive, *" often extending deep into 
the dermis and connective tissue (Fig. 5, 
bottom left and bottom right), beyond the 
area of suspected clinical involvement. 
With time, the tumor may erode and 
disfigure the orbit (Fig. 6). 

Multicentric pattern—This type of 
basal cell carcinoma has numerous lob- 
ules of tumor at the base of the epitheli- 
um or in the superficial corium (Fig. 7). 
The margin of the lesion is often beyond 
the area of suspected clinical involve- 
ment. 





Fig. 6 (Doxanas, Green, and Iliff). Morphea type 
has eroded and disfigured orbital tissues. The globe 
could not be identified on clinical examination. 
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The ulcerative, the multicentric, and 
the morphea types often extend beyond 
the clinically evident area. This is caused 
by the dermal involvement of the tumor, 
in areas without changes in the overlying 
epithelium. Excisional biopsy of basal 
cell carcinoma of these types is likely to 
result in incomplete removal of the tumor 
in a considerable percentage of cases, and 
we strongly recommend that surgical 
margins of the tumor be monitored by 
examination of frozen sections. 

The Table summarizes the morphologic 
types of basal cell carcinoma in relation to 
the adequacy of surgical excision. 

The nodular type occurred in 99 in- 
stances, and in 17 cases (17.1%) the 
tumor was incompletely excised. Similar 
rates of incomplete excision were present 
for the ulcerative and multicentric pat- 


Fig. 7 (Doxanas, Green, and Iliff). Multicentric 
type of basal cell carcinoma. Top left, Clinical 
appearance shows a diffuse irregular nodular surface 
with telangiectatic vessels. Top right, Drawing shows 
diffuse involvement of the base of epithelium and 
superficial dermis. Bottom left, Histologically, the 
multicentric type shows subepithelial nests of tumor 
cells that are distinct from most of the tumor 
(hematoxylin and eosin, X35). 


terns of basal cell carcinoma (20.0% and 
16.6%, respectively). 

The morphea type, however, was much 
more likely to be incompletely excised. 
Nine (36%) of the 25 cases with the mor- 
phea pattern were incompletely ex- 
cised—a rate about twice that of the other 
patterns. The high incidence of incom- 
plete excision of the morphea type of 
basal cell carcinoma was probably caused 
by the more extensive tissue invasion and 
the inability to determine the margins of 
the tumor clinically and at the time of 
surgery. 

The various morphologic patterns of 
basal cell carcinoma appear to have differ- 
ent degrees of aggressiveness. 

We evaluated incompletely excised 
basal cell carcinomas with respect to the 
type of the tumor and possible differ- 
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ences in biologic behavior. Of the 34 
incompletely excised tumors, there was 
no recurrence in 16 cases in which no 
additional treatment was given. Of those 
16 cases, 12 were nodular, two were 
ulcerative, one was the morphea type, 
and one was multicentric. The predomi- 
nance of the nodular type in this group of 
incompletely excised tumors and the lack 
of recurrence indicated the lower degree 
of biologic activity or aggressiveness of 
this form. 

Five additional cases of the nodular 
type were incompletely excised. Of these 
five, three tumors were promptly re- 
excised, one received radiation therapy, 
and one recurred four months after the 
initial excision. The tumor recurred in 
only one of 13 (7.7%) incompletely ex- 
cised nodular tumors not treated by re- 
excision or radiation therapy. 

Seven of the 35 (20%) ulcerative basal 
cell carcinomas were incompletely ex- 
cised. Five of these seven cases did not 
receive immediate re-excision or radia- 
tion therapy, and three of the five (60%) 
recurred. 

When the morphea type of basal cell 
carcinoma was incompletely excised, the 
tumor was aggressive. Of the 25 tumors 
with the morphea pattern, nine (36%) 
were incompletely excised. Three of 
these nine were promptly re-excised, and 
all three showed evidence of residual 
basal cell carcinoma. Two other tumors 
were treated with radiation therapy and 
did not recur. Three of the four (75%) 
morphea tumors that were incompletely 
excised and that did not receive re- 
excision or radiation therapy recurred 
within four to 12 months. One did not 
recur. 

Although the numbers used in the sta- 
tistical analysis were not large, the recur- 
rence rate of an incompletely excised 
morphea type of tumor was ten times that 
of the nodular type, and the ulcerative 
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type recurred eight times more often 
than the nodular type. 

Orbital exenteration was the surgical 
procedure in two cases of basal cell carci- 
noma that had invaded the orbit; in both 
cases the tumor was the morphea type. 
Postoperatively, one exenteration patient 
received 4,800 rads of radiation therapy, 
and maintenance therapy with cyclo- 
phosphamide (1 mg daily for four years). 
Both patients were alive without tumor 
recurrence after four and six years, re- 
spectively, 

Two enucleations were performed in 
patients who had basal cell nevus syn- 
drome (Gorlen’s syndrome). In both pa- 
tients, extensive surgical reconstruction 
and postoperative radiation therapy had 
produced contracted eyelids. Exposure 
keratopathy, ulceration, and perforation 
necessitated enucleation in both cases. 
There were no other patients with a tu- 
mor-diathesis syndrome in this series. 

Aurora and Blodi® attempted to clarify 
the uncertainties of the biologic behavior 
of basal cell carcinomas by providing an 
elaborate classification. Their types in- 
cluded solid, superficial, adenoid, kera- 
totic, fibrosing, and mixed. We found this 
classification to be useful but somewhat 
redundant. Our classification of four mor- 
phologic types seems to have more clini- 
cal application and, possibly, predicts 
biologic behavior better. 

Beard” recognized two basic forms of 
basal cell carcinoma; he called these the 
nodular and the sclerosing forms. Al- 
though our views reflect those of Beard, 
we have further subdivided the tumor 
types. Beard combined the nodular and 
the ulcerative pattern of basal cell carci- 
noma as one type, but we have shown 
them to have different properties. The 
ulcerative basal cell carcinoma is classi- 
fied not only according to its clinical 
appearance, but also by the increased 
dermal infiltration of the tumor, which 
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accounts for its deeper and wider exten- 
sion. Also, in our series the course of the 
tumors that had been incompletely ex- 
-_cised showed the nodular and ulcerative 


oe types to have distinct features. The ulcer- 


ative pattern, because of its deeper and 
more extensive involvement of the der- 
mis, is more likely to recur after incom- 
plete surgical excision. 

Applying these concepts should be 
helpful in the management of basal cell 
carcinoma. The surgical approach can be 
adapted to the type of tumor. The nodu- 
lar type of basal cell carcinoma is usually 
well circumscribed and does not extend 
deeply into the dermis. The nodular le- 


«sion may be bound by a pseudocapsule of 
surrounding connective tissue. Dermal 


involvement is usually confined to the 
area of apparent epithelial involvement. 
The tumor should be excised with 2 to 
3 mm of apparently normal tissue to in- 
sure adequate excision. If the surgical 
margins are doubtful, frozen sections 
should be used to monitor them. 

The ulcerative, the morphea, and the 
multicentric types often extend beyond 
the clinically evident area. This is caused 
by the dermal involvement of the tumor 
in areas without changes in the overlying 
epithelium. Excisional biopsy of basal 
cell carcinoma of those types is likely to 
result in incomplete removal of the tumor 
in a considerable percentage of cases and 
we strongly recommend that surgical 


margins of the tumor be monitored by 


examination of frozen sections. 

Chalfin and Putterman® estimated the 
extent of tumor involvement preopera- 
tively with a slit lamp and loupes, but 
they were correct in only 50% of their 
cases. They obtained at least 3 to 4 mm of 
normal-appearing skin at all margins. 
However, lesions that appear to be local- 
ized may require extensive surgery to 
remove the tumor entirely. 
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The postoperative management of pa- 
tients with basal cell carcinoma should, of 
course, extend far beyond the time of 
suture removal. Patients who have a basal 
cell carcinoma are likely to develop ad- 
ditional tumors. Thus, these patients 
should be examined regularly for tumor 
recurrence and new tumors. 

The proper management of incom- 
pletely excised basal cell carcinoma de- 
pends partly on the tumor type. In the 
present series, follow-up data showed 
that when a nodular tumor received no 
further postoperative therapy, there was 
a tumor recurrence in only one of 12 
cases (8.3%). When an ulcerative or mor- 
phea type was incompletely excised, 
however, the recurrence rate was 60% 
and 75%, respectively. Thus, even from 
this limited number of patients, it ap- 
pears that close observation of an incom- 
pletely excised nodular basal cell carcino- 
ma is acceptable, because the recurrence 
rate is less than 10%. However, close 
observation of the other three types (the 
ulcerative and especially the morphea 
and the multicentric types) without re- 
excision or radiation therapy will proba- 
bly result in tumor recurrence. There- 
fore, when those types of tumors are 
incompletely excised they are best man- 
aged by early surgical re-excision. The 
need for re-excison is greatly reduced by 
frozen-section monitoring during sur- 


gery. 
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CRYPTOPHTHALMOS SYNDROME WITH BILATERAL RENAL 
AGENESIS 


FRANCOIS CODERE, M.D., SEYMOUR BROWNSTEIN, M.D., 
AND Moy Fonc CHEN, M.D. 
Montreal, Canada 


We conducted a postmortem study of an infant with the abortive form 
of the cryptophthalmos syndrome. He had syndactyly and anal atresia 
and also showed features of Potter’s (renal nonfunction) syndrome, 
including bilateral renal agenesis, pulmonary hypoplasia, and the 
typical facies. Histopathologic examination of both globes disclosed that 
the superior eyelid folds were partially replaced by skin that fused with 
the superior third of each cornea; there were also anomalies of the 
superior canaliculi and scarring of the corneas. We found no specific 
abnormality of the intraocular contents. 


‘Cryptophthalmos is a rare, usually bi- 
lateral congenital malformation in which 
the eyelid folds are replaced by skin that 
passes from the forehead over the eye 
onto the cheek.! The incomplete form is 
characterized by involvement of the nasal 
orbital area alone; in the abortive form, 
the superior eyelid is replaced by an 
epidermal fold that adheres to the upper 
third of the cornea while the inferior 


eyelid seems to be normal.” The orbicu- 
Jaris oculi and levator palpebrae superi- 


oris muscles are generally present but the 
other eyelid structures, including rem- 


© nants of the tarsal plates, are rarely evi- 
= dent. In most cases, the lacrimal puncta 
and lacrimal gland are absent and the 


globe, especially the anterior segment, is 
disorganized. 
This malformation is usually part of a 
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more generalized syndrome that includes 
many systemic anomalies. Sugar’ named 
this syndrome cryptophthalmos-syndac- 
tyly in 1968 and François” called it malfor- 
mative syndrome with cryptophthalmia 
in 1969. The mode of genetic transmis- 
sion is usually autosomal recessive al- 
though cases with probable dominant in- 
heritance have been reported. Different 
variations of the malformation, including 
absence of the eyelid anomaly,’ may 
occur in the siblings. The most frequent 
malformations are syndactyly and cranio- 
facial and urogenital anomalies.** Less 
common features include laryngeal, vesi- 
cal, and anal atresia, umbilical hernia, 
displacement of the nipples and of the 
umbilicus, separation of the pubic sym- 
physis, mental retardation, cardiac anom- 
alies, and renal malformations, including 
agenesis. 

Bilateral renal agenesis is the most 
common cause of the renal nonfunction 
syndrome described by Potter.*’ It is 
characterized by a typical facial appear- 
ance, pulmonary hypoplasia, limb posi- 
tioning defects, and growth retardation. — 

We performed a postmortem study of 
an infant with cryptophthalmos, syndac- 
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tyly, and bilateral renal agenesis who 
showed manifestations of both the cryp- 
tophthalmos syndrome and Potter’s syn- 
drome. 


CASE REPORT 


A male infant weighing 2,520 g was born by 
elective cesarean section after 35 to 36 weeks of 
gestation. This was the second pregnancy of the 
27-year-old mother who had given birth to a normal 
girl one year previously. Severe oligohydramnios had 
been detected by ultrasonography two months be- 
fore delivery. The Apgar scores were 1 at one minute 
and 0 at five minutes. The child died of severe 
asphyxia 18 minutes after birth. 

Nonocular postmortem findings—The infant had 
the characteristic Potter facies, including a broad 
beak-like nose, distorted low-set ears, and microgna- 
thia with a marked depression between the lower lip 
and the tip of the chin (Fig. 1).®" The hairline ex- 
tended over the temples to join the eyebrows. The 
hands and feet showed fusion of the second to the 
fifth digits beyond the proximal interphalangeal 
joints (Fig. 2). The nail-beds were rudimentary and 
consisted only of linear slits. The skin was dry and 
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loose, especially on the hands, which resembled 
mittens. Internal anomalies included hypoplastic 
lungs, absence of the kidneys and ureters, a contract- 
ed bladder with no identifiable ureteric orifices, anal 
stenosis with a dilated sigmoid colon and rectum, and 
a laryngeal cyst measuring 0.5 cm in diameter, 
Ocular postmortem findings—On the nasal side, 
the right and left superior eyelids were replaced by 
membranes of skin 7 and 20 mm long respectively. 
The membranes had no eyelashes and fused with the 
globe in the superior aspect of each cornea (Figs. 3 
and 4). The superior lacrimal puncta were absent. 
Temporally, the eyelids appeared more normal, but 
the superior fornices, which were absent nasally, 
were shallow. There was ectropion of the thickened 
and shortened inferior eyelids with partial oblitera- 
tion of the inferior fornices. The inferior lacrimal 
puncta appeared patent. A fold of conjunctiva cov- 
ered the inferior corneoscleral limbal area of both 
globes and was especially prominent inferonasally. 
The opalescent right and left corneas measured 
8 xX 7 mm and 9 X 8 mm, respectively; the globes, 
which appeared normal in other respects, each mea- 
sured 17 mm in diameter. We sectioned them verti- 
cally and found the intraocular contents to be normal. 
Microscopic examination—The right upper eyelid, 
which was present only temporally, had a poorly 





Fig. 1 (Codére, Brownstein, and Chen). Left, Potter's facies with broad beak-like nose and micrognathia. 
The scalp hair extends over the temples to join the temporal remnants of the eyebrows. Right, Distorted 
low-set ear and prominent depression below lower lip. 
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Fig. 2 (Codére, Brownstein, and Chen). Syndac- 
tyly of second to fifth digits and rudimentary slit-like 
nail on deformed thumb (arrow) of right hand. 


developed tarsus and meibomian glands (Fig. 5). 
Lacrimal gland tissue extended to the superior mar- 
gin of the right tarsus. No tarsus, meibomian glands, 
or canaliculus were evident in the superior skin 
membrane that replaced the nasal portion of the right 
upper eyelid. The left upper eyelid was present only 
in the most temporal sections and was devoid of 
meibomian glands but displayed some eyelashes at its 
margin (Fig. 4); the tarsus was malformed. The left 
lacrimal gland was present in its normal position. 
Serial sections demonstrated the presence of the left 
superior canaliculus but it terminated at the medial 
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Fig. 3 (Codére, Brownstein, and Chen). Right 
orbital contents show replacement of nasal aspect of 
superior eyelid fold by skin that fuses with the 
superior cornea. Inferiorly, a thick conjunctival fold 
is present and there is an entropion of the shortened 
and thickened inferior eyelid. 


extension of the conjunctiva instead of opening at the 
eyelid margin (Fig. 6). 

The cutaneous membranes that replaced the nasal 
portion of the eyelids covered the superior third of 
the cornea on both sides (Fig. 7). Its epithelium 
displayed epidermidalization with rete peg formation 
and hyperkeratosis but there were no skin append- 
ages. Adjacent to the fusion site of the skin and cor- 
nea, the superficial cornea had the appearance of con- 
junctiva; it showed its normal corneal architecture 
more centrally, although there was focal scarring of 
Bowman’s membrane and of the superficial stroma. 





Fig. 4 (Codére, Brownstein, and Chen). Left, Left orbital contents show findings similar to those on the 
right (shown in Figure 3) except that the replacement of the superior eyelid fold by skin is more extensive. 
Right, Only the most temporal portion of the superior eyelid appears normal and has eyelashes. 





Fig. 5 (Codére, Brownstein, and Chen). Temporal 
portion of the right upper eyelid contains lacrimal 
gland tissue (L) and poorly developed meibomian 
glands in the deformed tarsus (T). The fornix is 
shallow (hematoxylin and eosin, X25). 


Both lower eyelids contained a malformed tarsus 
and meibomian glands. Many goblet cells were pres- 
ent in the inferior conjunctival fold that replaced the 
inferior peripheral corneal epithelium. The inferior 
canaliculi and puncta appeared normal. The deeper 
portion of both corneas and the remainder of both 
globes showed no significant abnormalities. 


DISCUSSION 


This infant, who had the abortive form 
of the cryptophthalmos malformative 
syndrome, had bilateral renal agenesis. 
François? noted renal anomalies in five of 
the 46 cases of cryptophthalmos that he 
reviewed. Three of the patients had uni- 
lateral renal agenesis; the malformation 
in the other two was not specified. In a 
study of 50 cases of bilateral renal agene- 
sis, the only significant ocular anomaly 
Potter® found was microphthalmia in 
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one patient. Brownstein, Kirkham, and 
Kalousek® reported one case of bilateral 
renal agenesis associated with multiple 
intraocular anomalies; the eyelids were 
normal. More recently, Carter, Evans, 
and Pescia® reviewed 103 cases of bilat- 
eral renal agenesis and found two sib- 
lings with anomalies suggestive of the 
cryptophthalmos syndrome. The boy had 
unilateral cryptophthalmia and absent 
kidneys, and his sister had syndactyly, 
laryngeal atresia, and bilateral renal 
agenesis; her eyelids were normal. 

In Potters (renal nonfunction) syn- 
drome, the pulmonary hypoplasia and 
typical facies have been attributed to the 
associated oligohydramnios.®’ The other 
malformations noted in our patient, in- 
cluding the syndactyly, anal atresia, and 
abnormal hair distribution, are frequent- 
ly encountered in the cryptophthalmos 
syndrome.® The superior lacrimal punc- 
tum is frequently absent in cryptophthal- 
mia; this may be the result of the entire 
canaliculus being absent, as occurred on 
the right side of our patient, or of an 
aberrant opening of the canaliculus into 
the conjunctiva, as occurred in our pa- 
tient’s left globe. Lacrimal gland tissue, 
even when ectopic, is seldom found in 
cryptophthalmos; however, it was pres- 
ent bilaterally in our patient. Most cryp- 
tophthalmic globes tend to display inter- 
nal disorganization, especially of the 
anterior segment; this is sometimes as- 
sociated with microphthalmia and orbito- 
palpebral cyst formation.’ In our case, 
except for the superficial corneal scarring 
that was probably caused by intrauterine 
exposure to the external environment, 
the intraocular structures were normal, a 
finding rarely described in globes from 
other patients with this condition.*” 

Genetic counseling—In most cases the 
counsellor should assume that the mode 
of inheritance is probably autosomal re- 
cessive. A complete family history should 
be obtained and examinations (including 





Fig. 6 (Codére, Brownstein, and Chen). Left, Left superior (S) and inferior (1) canaliculi near inner canthal 
region (hematoxylin and eosin, X40). Right, Left superior canaliculus opens into conjunctival sac (arrow) 


(hematoxylin and eosin, X40). 





> OF 
4 
? 


Fig. 7 (Codére, Brownstein, and Chen). Nasal 
aspect of right upper eyelid is replaced by epidermal 
tissue that fuses with superficial, superior third of 
cornea (hematoxylin and eosin, X25). 
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renal ultrasonography) performed, espe- 
cially of the siblings, to uncover formes 
frustes cases of this syndrome, including 


` those without ocular anomalies but with 


other substantial but occasionally less ap- 
parent malformations such as unilateral 
renal agenesis. It is important to differ- 
entiate those cases of renal agenesis that 
are part of the cryptophthalmos syn- 
drome from those that occur in classical 
Potters syndrome, because the likeli- 
hood of recurrence in subsequent preg- 
nancies is different. In the cryptoph- 
thalmos syndrome, the risk of another 
malformed child is approximately 25%, 
whereas in Potter’s syndrome it has been 
estimated to be about 3.5%.° 
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OPHTHALMIC MINIATURE 


As respects treatment, the patient had, fortunately for his sight, 
resisted the importunities of flocks of itinerant eye doctors, who, to 
use the forcible language of an eccentric medical friend, have “gone 
a whoring with the word oculist.” Such impertinent, pestiferous 
vagabonds, now infest our medical Israel in swarms, such as 
“neither our fathers, nor our fathers’ fathers have seen, since the 


day that they were upon earth!” 


O! for a professional Moses, that might find favor with the Lord, 
and successfully entreat Him to smother out the vile frogs, and 
flies, and lice, and locusts, that have been showered down upon us, 
in retribution for the woful and unpardonable neglect of the 
scientific profession, in acquainting themselves with the beautiful 


science of ophthalmology! 


E. Williams, North American 
Medico-Chirurgical Review 
September, 1857 


TWO CASES OF SUSPECTED FAMILIAL ERYTHROPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS 


JANE R. Lupin, M.D., Davip S. WALTON, M.D., 
AND DANIEL M. ALBERT, M.D. : 
Boston, Massachusetts 





We studied two children who died of suspected familial erythrophagic 
lymphohistiocytosis. The first child, a 7-year-old boy, had fever, diffuse 
pulmonary infiltrates, bilateral choroidal effusions, diabetes insipidus, 
and marked meningitis with increased cerebrospinal fluid protein. 
Ocular histologic studies disclosed diffuse choroidal infiltrates consisting 
of atypical mononuclear cells with foamy cytoplasm. Similar histologic 
changes were seen in the lungs, liver, brain, and kidneys. The second 
child, the 5-year-old male cousin of Patient 1, had fever, hepatospleno- 
megaly, pulmonary infiltrates, and cerebrospinal fluid pleocytosis. 
Histologic changes were similar to those in the first case, but viral 
particles of the herpes simplex virus group were noted in brain tissue as 
well. The findings of virus particles in this histiocytic proliferative 
disease suggested a defect in the inflammatory response in these 








patients. 


Disseminated histiocytic inflammatory 
lesions and malignancies can be classified 
by the degree of cellular maturity and 
functional capacity found in them. The 
histiocytic lesions discussed in this report 
fall into two categories: histiocytosis X 
and the familial lymphohistiocytoses. 
Our cases showed features of both 
Letterer-Siwe disease and the syndrome 
of familial erythrophagocytic lymphohis- 
tiocytosis. We did not find orbital in- 
volvement with proptosis, a well-known 
ocular manifestation of Letterer-Siwe 
disease and Hand-Schiller-Christian dis- 
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ease, in our patients, nor have other 
investigators observed it in their patients 
with familial erythrophagocytic lympho- 
histiocytosis.'* Also, Letterer-Siwe dis- 
ease is unlikely to produce cerebral le- 
sions and is not familial.” Both our cases 
contained these features. 


Familial erythrophagocytic lymphohis- a a 
tiocytosis is a lymphoproliferative disor- __ 


der characterized by diffuse pulmonary 
infiltrates, bilateral choroidal effusion 
with secondary retinal detachments, dia 
betes insipidus, and mild meningitis with 
cellular pleocytosis and markedly in- 
creased cerebrospinal fluid protein. Our 
second patient, a cousin of the first, died 
of a clinically similar disease, but he had 
clinically proven infectious mononucle- 
osis and may have had Epstein-Barr virus 
infection. 


CASE REPORTS 


Case 1—This 7-year-old boy had been in good 
health until three weeks before he entered the hospi- 
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e 
tal. At that time, he began to complain of headaches, 
photophobia, and blurred vision. He had polyuria 
and polydipsia. He had spiking fevers, with tempera- 
tures as high as 40 C. A chest X-ray film disclosed 
diffuse pulmonary infiltrates. 

He had had pneumonia in 1976 and Stevens- 
Johnson syndrome, cause undetermined, in 1977. He 
had had no previous ocular involvement. When 
admitted to the hospital, the patient was alert, but 
preferred to remain quiet and still. He was pale; 
his heart rate was 116 beats/min, respirations, 
36 breaths/min, and temperature was 37.2 C. There 
was no lymphadenopathy. The chest examination 
disclosed fine bibasilar rales; results of a cardiac 
examination were normal. His abdomen was soft 
and nontender, and the liver and spleen were not 
enlarged. 

Visual acuity was R.E.: hand motions, and L.E.: 
counting fingers at 3 ft. An ophthalmoscopic exami- 
nation disclosed marked choroidal effusions with sec- 
ondary retinal detachment bilaterally. There was 
pigment clumping in the macular area but no papille- 
dema. 

Initial laboratory studies gave the following val- 
ues: hematocrit, normal; white blood cell count, 
8,400/mm® with 65 polymorphonuclear leukocytes, 
3 band cells, 26 lymphocytes, 3 monocytes, 1 eosin- 
ophil, 1 basophil, and 1 myelocyte; platelet count, 
263,000/mm?*; and erythrocyte sedimentation rate, 
40 mm/hr. Electrolyte levels were normal, as were 
creatinine, blood urea nitrogen, and glucose levels. 
Serum immunoglobulin G and M showed diffuse 
mild increases; immunoglobulin A was moderately 
increased. Liver function tests were normal except 
for the lactic dehydrogenase level, which was in- 
creased to 498 units/ml. 

Lumbar puncture disclosed an increased protein 
level of 650 mg/100 ml; the glucose level was normal. 
There were 12 red blood cells and 21 white blood 
cells (16% polymorphonuclear leukocytes and 84% 
lymphocytes). 

In summary, this child had diffuse pulmonary 
infiltrates, bilateral choroidal effusions, diabetes in- 
sipidus, and mild meningitis with markedly in- 
creased cerebrospinal fluid protein. None of the 
cultures grew pathogens. 

The patient was treated with intravenously admin- 
istered erythromycin and synthetic antidiuretic hor- 
mone for diabetes insipidus. His condition stabilized, 
and his visual acuity improved to R. E.: 6/60 (20/200) 
and L.E.: 6/15 (20/50). The choroidal effusions re- 
solved. Pulmonary infiltrates, however, remained 
unchanged, and the administration of corticosteroids 
did not affect the course of the illness. 

After two months of treatment, the child appeared 
well, although he continued to have temperatures 
between 37.8 C and 38.3 C. A few weeks after he left 
the hospital, his condition deteriorated. When he 
was readmitted, the physical examination showed a 
profound peripheral neuropathy. A second lumbar 
puncture showed fewer white blood cells, but the 
protein content had climbed to 1,040 mg/100 ml. He 
had spiking temperatures as high as 40 C. The white 
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blood cell count was 5,000 to 8,000/mm? with a left 
shift, and there were myelocytes and metamyelo- 
cytes on the peripheral smear. All blood cultures 
were negative. Despite the intravenous administra- 
tion of erythromycin, the patient suddenly became 
comatose. Computed axial tomography confirmed 
the presence of a massive right ventricular hemor- 
rhage. Supportive therapy was administered, but the 
patient died shortly thereafter. 

Pathologic findings—at autopsy, the lungs showed 
many areas of consolidation and fibrous adhesions to 
the pleura. The liver and spleen were enlarged and 
congested. 

Histologic study of the lungs showed extensive 
intra-alveolar and interstitial collections of foamy 
histiocytes, some PAS-positive, with central areas of 
coagulative necrosis. Plasma cells and lymphocytes 
dominated the infiltrate. Brown-Brenn and fungal 
stains were negative (Fig. 1). 

In the liver, sinusoids contained histiocytes and 
hepatocytes were filled with large fat vacuoles. 
Splenic follicles were well-formed and showed 
marked congestion and an increase in the plasmacy- 
toid series. T cell areas appeared depleted, but B cell 
areas were adequately populated with cells and de- 
generated plasma cells (Russell bodies). 

The thymus showed extensive lymphoid deple- 
tion, with predominant fibrovascular stroma, a few 
remaining aggregates of epithelial cells, psammoma 
bodies, and occasional Hassal’s corpuscles. Thoracic 
and abdominal lymph nodes were enlarged, with 
nodular aggregates of foamy histiocytes that showed 
central coagulation necrosis. 

Several histologic sections from the cerebral hemi- 
spheres, brain stem, spinal cord, and peripheral 
nerves showed a diffuse perivascular cellular infil- 
trate, more prominent in the white matter, com- 
posed of histiocytes, plasma cells, and small lympho- 
cytes. A similar infiltrate appeared in the peripheral 
sacral and popliteal nerves, with patchy demyelin- 
ation. 

We found sheets of foamy histiocytes, associated 
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Fig. 1 (Lubin, Walton, and Albert). Case 1. Lung 
shows interstitial and intra-alveolar collections of 
foamy histiocytes. Plasma cells and lymphocytes are 
also present (hematoxylin and eosin, x 160). 
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Fig. 2 (Lubin, Walton, and Albert). Case 1. 
Ganglion with inflammatory cell infiltrate (hematoxy- 
lin and eosin, X 100). 


with plasma cells and lymphocytes, in the lungs, 
liver, diaphragm, lymph nodes, testes, kidneys, 
brain, peripheral nerves, and ganglia (Fig. 2). The 
dense nuclear chromatin pattern and eosinophilic 
cytoplasm showed that these histiocytes were fairly 
well differentiated. Phagocytosis of erythrocytes by 
these cells was observed in some sections. The cor- 
nea showed peripheral inflammatory pannus and 
chronic inflammation in the trabecular meshwork. 
We found mild lacy vacuolization of the iris pigment 
epithelium and chronic nongranulomatous inflamma- 
tion of the stroma. Ciliary processes were hyalinized, 
with mild round-cell infiltration in the ciliary body. 
The lens showed posterior migration of nuclei. The 
vitreous was normal. The choroid was diffusely infil- 
trated with large, atypical mononuclear cells, with 
pleomorphic nuclei and foamy cytoplasm (Fig. 3). 
There was a serous choroidal detachment and choroi- 
dal hemorrhages were observed in some areas. The 
retina was detached, with serous subretinal exudate. 
There was loss of ganglion cells and peripheral cys- 
toid changes. The optic nerve showed papilledema, 
and astrocytes had proliferated. 

Electron microscopy showed histiocytes in several 
areas of the choriocapillaris. Some of these cells, 
which resembled macrophages, possessed cytoplas- 
mic projections that engulfed collagen fibers (Fig. 4); 
my contained many cytoplasmic ingesting vacu- 
oles. 

Case 2—This 5-year-old boy, the maternal cousin 
of Patient 1, became ill with vomiting, diarrhea, 
persistent feelings of weakness and fatigue, and a 
low-grade fever. His medical history was noncontrib- 
utory. Physical examination disclosed moderate gen- 
eralized lymphadenopathy, and the spleen and liver 
were palpable 2 cm below the costal margins. Labo- 
ratory studies showed that the hemoglobin was 
11.6 g/100 ml and the white blood cell count 
5,600/mm with an abnormal differential. A mono- 
spot test was positive, and heterophil antibody was 
positive at 1:56. Liver function studies gave markedly 
increased results. The preliminary diagnosis was in- 
fectious mononucleosis. 
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Fig. 3 (Lubin, Walton, and Albert). Case 1. 
Histiocytic cell infiltrate in the choroid (hematoxylin 
and eosin, X 200). 


One week later, the boy had a rash and a series of 
seizures on the right side. These seizures were 
poorly controlled by medication. The pupils were 
equal and sluggishly reactive, and there was nystag- 
mus on right lateral gaze. There was a maculopapular 
rash on the face, trunk, and extremities. Laboratory 
studies disclosed a white blood cell count of 
15,150/mm? with 58% lymphocytes (25% of which 
were atypical) and 42% polymorphonuclear leuko- 
cytes. Lactic dehydrogenase and serum glutamic 
oxaloacetic transaminase levels were too high to be 
quantified. Lumbar puncture disclosed a cerebrospi- 
nal fluid protein level of 230 mg/100 ml, glucose level 
of 66 mg/100 ml, and 265 cells/mm’, 99% of which 
were mononuclear. 

The patient continued to have generalized seizures 
for the next three or four weeks. Papilledema devel- 
oped and there was progressive central nervous 
system deterioration. The monotest continued to be 
positive, and heterophil antibody was positive at 
1:112 (not absorbed), The hemoglobin level de- 
creased to 10.2 g/100 ml; the white blood cell count 
was 12,500/mm? with 55% polymorphonuclear leuko- 
cytes, 35% lymphocytes, and 10% monocytes. A 
cerebrospinal fluid study for heterophil, lupus ery- 
thematosus preparations, and antinuclear antibody 
tests were negative. Complement fixation titers for 
cytomegalovirus, adenovirus, herpes simplex virus, 
and Mycoplasma pneumoniae were less than 1:8. 
Indirect fluorescent-tagged antibody for Epstein- 
Barr virus was positive (1:50) on two separate occa- 
sions. Mononucleosis B cell tests were positive (1:40) 
on two occasions (this was significant because it 
indicated a convalescent state). Blood cultures were 
negative. A chest X-ray film showed perihilar and 
peribronchial infiltrates. One day before the boy 
died, a lumbar puncture showed an opening pressure 
of 470 mm Hg, a white blood cell count of 179/mm? 
with 90% lymphocytes and 10% monocytes, and a 
protein level of 188 mg/100 ml. Despite corticoste- 
roid therapy, anticonvulsants, and antibiotics, the 
patient died. ; 
— 
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Fig. 4 (Lubin, Walton, Albert). Case 1. Histiocytes in the choriocapillaris 


have many vacuoles containing electron-dense debris (arrow). The histiocyte at 
the upper right has cytoplasmic projections engulfing collagen fibers (C) 


(X 10,920). 


Pathologic findings—The autopsy showed bilateral 
acute bronchopneumonia. There were histiocytes in 
the alveoli and foreign-body giant cells were found in 
several areas (Fig. 5). The liver was enlarged, with a 
portal infiltrate of many histiocytic cells, lympho- 
cytes, and plasma cells. The pituitary gland and 
spleen were also infiltrated. The brain sections dis- 
closed white, softened areas in the left caudate nucle- 
us and bilaterally in the globus pallidus. There was 
leptomeningeal, perivascular, and intraparenchymal 
infiltration by many pleomorphic monocytic cells, 
histiocytes, giant cells, and plasmacytoid cells. Large 
vacuolated histiocytes were present as well. The 
thymus gland was markedly depleted, with extensive 
fibrosis. Lymph nodes were also depleted, but con- 
tained nodules of histiocytes and lymphocytes. 

The cytologic characteristics of the histiocytes in 
this case showed less differentiated cells than those 
found in the previous case. The cells were enlarged, 
with vesicular, irregular, or folded nuclei and had a 
loose chromatin pattern with prominent nucleoli. 
Cytoplasm was abundant and eosinophilic. Cellular 
phagocytosis was evident and mitoses were common. 

Electron microscopic studies of the necrotic le- 
sions in the central nervous system showed virus-like 


particles with diameters of 90 to 110 nm and dense 
cores measuring 60 to 80 nm with a lighter halo and 
rim in the cytoplasm of some well-preserved cells, 
The structure and dimensions of these particles were 
similar to those of the herpes simplex virus.® 





Fig. 5 (Lubin, Walton, Albert). Case 2. Lung 
shows acute bronchopneumonia with histiocytes (he- 
matoxylin and eosin, x 100). 
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DISCUSSION 


These cases illustrate the difficulty of 
separating and categorizing the histiocyt- 
ic diseases. Two related children died of 
lymphoproliferative disorders. Patient 1 
had a syndrome clinically similar to 
Hand-Schiiller-Christian disease, but 
with a rapidly progressive downhill 
course like that of Letterer-Siwe disease. 
Pathologic studies indicated familial 
erythrophagic lymphohistiocytosis with 
intraocular manifestations. The second 
case clinically appeared to be infectious 
mononucleosis,’ but histopathologic ex- 
amination of tissues at autopsy disclosed 
histiocytic infiltrates consistent with fa- 
milial erythrophagocytic lymphohistio- 
cytosis and similar to those found in 
Letterer-Siwe disease. Farquhar and 
Claireaux® first described familial eryth- 
rophagocytic lymphohistiocytosis in 1952 
as familial hemophagocytic reticulosis. 
Nelson and associates? described the syn- 
drome more fully in 1961. Published re- 
ports have described 38 affected children 
from 21 families. As many as five siblings 
have died,‘ and Buist, Jones, and Carens” 
reported another instance of the disease 
occurring in first cousins. Price and asso- 
ciate? emphasized the involvement of 
the central nervous system. By the time 
of their report (1971), the disease, which 


a includes diffuse intracerebral lympho- 
histiocytic infiltrations, was considered 


familial erythrophagic lymphohistiocy- 
tosis! The subject of central nervous 
system involvement in familial erythro- 
phagic lymphohistiocytosis had been 
reviewed by Schoek and associates in 
1963. Peterson and Kuwabara! described 
the ocular findings in 1968, and Appen 
and associates? described the ocular find- 
ings again in 1976, but did not find the 
choroidal involvement observed by 
Peterson and Kuwabara. 

This disease has been reported in chil- 
dren from 2 weeks to 7 years old, but two 
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thirds of the cases appear in ‘the first 
three months of life. The clinical course 
usually involves intermittent fever, fail- 
ure to thrive, pancytopenia, white blood 
cell counts of 5,000/mm? that are normo- 
cytic and normochromic, anemia, and he- 
patosplenomegaly. Pulmonary infiltrates 
have been found in one third of the 
cases. There is minimal peripheral lym- 
phadenopathy, and no skin lesions. The 
disease has a familial occurrence and a 
rapidly fatal course. Histiocytic infiltra- 
tion causes reticuloendothelial failure 
that may cause disseminated intravascu- 
lar coagulation, leading to a bleeding di- 
athesis, the terminal event in our Case 1. 
Lymphocytic meningitis is also a com- 
mon finding, with central nervous system 
dysfunction occurring in 29% of the 
cases.” 

Although no infectious agent has ever 
been cultured from lesions in these chil- 
dren, an infectious origin has not been 
ruled out.® This condition has many simi- 
larities to X-chromosome-linked reces- 
sive reticuloendotheliosis,® but typically 
has diffuse infiltration of mature plasma 
cells and bizarre mononuclear cells which 
resemble T cells in their response to 
phytohemagglutinin. 

Familial erythrophagic lymphohistiocy- 
tosis differs from Letterer-Siwe disease in 
having more mature histiocytes that lack 
malignant cellular features. There may 
be some lipid material in the cytoplasm.“ 
Letterer-Siwe disease is not considered a 
familial disorder, nor does it include ce- 
rebral involvement. In familial erythro- 
phagocytic lymphohistiocytosis, cohesive 
cell masses do not appear, whereas simu- 
lated tumor may appear in Letterer-Siwe 
disease. In Letterer-Siwe disease, there 
are eosinophils in the infiltrate and 
plasma cells are lacking. The opposite | 
occurred in our patients. Erythropha- 
gocytosis by stimulated histiocytes was 
prominent in our patients but is absent in 
Letterer-Siwe disease. Our Patient 1 did J 
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not have'the skin rash typical of Letterer- 
Siwe disease. Histiocytic medullary re- 
ticulosis® differs from familial erythro- 
phagocytic lymphohistiocytosis because 
it usually occurs in adults and has more 
malignant features such as cohesive cell 
masses with cellular atypia, frequent mi- 
toses, and multinucleated giant cells. 
These features were not present in our 
cases, . 

To the best of our knowledge, there 
have been only two published pathologic 
descriptions of the ocular findings in 
familial erythrophagocytic lymphohistio- 
cytosis.’* In both studies erythrophagocy- 
tosis was observed. The choroid was in- 
volved in Peterson and Kuwabara’s case!; 
Appen and associates’ found only retinal 
involvement. Both specimens disclosed 
meningeal involvement with lymphocytic 
infiltration. Our ocular specimen did not 
show this involvement, but the patholog- 
ic examination of the brain did. In both 
the previous cases, papilledema was pres- 
ent; in our Case 1, papilledema was 
found only by the histopathologic stud- 
ies. The anterior uveal tract in our Pa- 
tient 1 was infiltrated by histiocytes and 
lymphocytes, whereas this is a distinctly 
unusual finding in Letterer-Siwe dis- 
ease, ! 

These unusual manifestations of the 
lymphoproliferative disorders probably 
should not be classified as part of the 
histiocytosis X group but as familial 
erythrophagic lymphohistiocytosis. The 
clinical and pathologic pattern in Case 
2 differed from those in Case 1, and 
were perhaps more consistent with X- 
chromosome-linked _ reticuloendothelio- 
sis." However, an infection may have 
been the triggering event in both cases, 
and perhaps these syndromes are closely 
related. 

The histiocytic proliferative response 
to a known agent, such as a virus, may be 
appropriate; however, inherited or poor- 
«ly understood malfunctions of the im- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1981 


mune system may make this prolifera- 
tion uncontrolled and ultimately lead 
to death. X-chromosome-linked reces- 
sive lymphoproliferative syndromes with 
subtle immunodeficiencies to infectious 
agents (rubella, vaccinia, and Epstein- 
Barr virus) have been reported recently.” 
Bar and associates’ described a 16-year- 
old adolescent with a rapidly progressive 
fatal lymphoproliferative disease in which 
the Epstein-Barr virus was identified. A 
brother and two male cousins all died of a 
similar disease. Immunofluorescent stud- 
ies disclosed replacement of T lympho- 
cytes by atypical B lymphocytes, and loss 
of mitogen-stimulated lymphocyte trans- 
formation. Purtilo and associates con- 
cluded that the Epstein-Barr virus trig- 
gered the proliferation of B cells and that 
B cells continued to proliferate in affect- 
ed males because of defective immu- 
nity. The authors believed that the viral 
infection caused the depletion of the 
controlling T cell populations, after 
which a different viral infection pro- 
duced B cell transformation and uncon- 
trolled proliferation in the T cell- 
depleted host. 

In our Case 1, the many plasma cells 
and the normal to slightly increased 
serum immunoglobulins suggested ade- 
quate B cell function, and marked thymic 
involution and the scarcity of splenic peri- 
arteriolar lymphocytes suggested a T cell 
defect. Because the results of screening 
studies for T cell function were normal, 
this defect may be subtle, involving the 
ability to process certain viral antigens 
and leading to an uncontrolled prolifera- 
tion of histiocytes. 
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THE LONG-TERM COURSE OF MULTIF OCAL CHOROIDITIS 


(PRESUMED OCULAR HISTOPLASMOSIS) 


ROBERT C. WATZKE, M.D. 
lowa City, lowa 


AND 


RICHARD W. CLAUSSEN, M.D. 
Dubuque, lowa 


We studied 40 patients with the presumed ocular histoplasmosis triad 
for ten to 15 years. Another patient developed the choroidal features of 
the syndrome in previously normal eyes. 

The basic lesion is a nodular choroidal infiltrate that evolves from 
clinically and angiographically normal retina. It is initially hypofluo- 


-rescent and has an overlying serous detachment. It evolves through 


episodes of serous detachment and hyperfluorescence into a choroidal 
scar with breaks in Bruch’s membrane and occasional subretinal 
neovascularization. | 

Seven of 42 eyes (16.6%) developed new choroidal infiltrates in 
choroid and retina that were clinically and angiographically normal 
more than ten years ago. 

After ten years about 50% of eyes with central scars will have visual 
acuity changes of 3 or more lines because of progressive remodeling 
and extension of the disciform scar. 

Nine of 40 fellow eyes (22.5%) sustained a disciform process during 


the entire follow-up period. 


One patient developed typical choroidal lesions in previously normal 
fundi. Results of extensive physical and laboratory tests for histoplas- 
mosis and other diseases were normal. 


The current concept of the presumed 
ocular histoplasmosis syndrome is hased 
on comparatively short-term studies of a 
disease that can last at least three or four 
decades. Patients with the triad of cir- 
cumpapillary scarring, peripheral atroph- 
ic chorioretinal scars, and a parafoveal 
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subretinal neovascular membrane are 
usually studied and treated between 20 
and 59 years of age. Most clinical studies 
focus on the dramatic parafoveal disci- 
form process; these studies include aver- 
age follow-up periods of six to 30 months 
and focus on the response to photocoagu- 
lation. 

The evolution of the focal choroidal 
lesions so characteristic of the disease has 
been presented in four studies. Krill and 
associates,’ in a classic paper, described 
the basic lesions and documented their 
evolution in a group of patients mainly 
observed for one to five years. They did 
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not describe the appearance of new le- 
sions in clinically and angiographically 
~ normal fundi. This report is the basic and 
© most complete description of this dis- 
ease. Later studies have substantiated 
and extended their descriptions but the 
basic conclusions are still valid. 
 Schlaegel? described the evolution of 
choroidal lesions and the appearance of 
new spots in the disk macula area during 
a nine-month period by color photo- 
graphs alone. Gass and Wilkinson’ failed 
to find new macular choroidal lesions, but 
their follow-up lasted one to ten years 
and not all patients had fluorescein angi- 
ography. 

‘Lewis, Van Newkirk, and Gass* re- 
analyzed these patients and an additional 
more recent group by color photography 
and fluorescein angiography during a 
one- to 17-year follow-up period. They 
documented new choroidal scars in 9% of 
eyes but did not document disappearance 
or evolutionary changes except for in- 
crease in size. 

Miller, Stevens, and De Venecia have 
reported two new macular scars in eyes 
with presumed ocular histoplasmosis and 
there are two other reports of new pe- 
ripheral lesions.®® Two others have re- 
ported de novo subretinal neovasculariza- 
tion in such eyes."* 

We studied 40 patients for a minimum 
follow-up period of ten years, and a maxi- 
mum of 15 years, all by personal survey of 
baseline and follow-up stereoscopic color 
photographs and fluorescein angiogra- 
phy. 

We also studied the appearance of the 
basic choroidal lesion in one patient 
whose eyes previously were shown to be 
clinically normal. This survey was de- 
signed to answer the following questions: 

1. Do the characteristic choroidal scars 
occur as one event early in the patient's 
life or as a continuing process during the 
patient’s adult life? 

2. What are the mode of onset and 
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clinical characteristics of the early lesions 
and how do they evolve? 

3. Most assessments of visual results in 
this disease are based on a six- to 12- 
month follow-up. Is there a significant 
visual change in these eyes over a ten- 
year period and does light coagulation 
affect this? 

4. What is the long-term evolution of 
the eyes with central disciform scars? 

MATERIAL AND METHODS 

The study included two groups of pa- 
tients. Group A included 40 patients, 16 
women and 24 men between the ages of 
20 and 60 years, first seen more than ten 
years ago, with an average follow-up of 13 
years. All patients were seen because of 
decreased vision caused by parafoveal 
disciform lesions. Most were seen only 
occasionally; ten were seen and photo- 
graphed frequently during this period. 

All the patients in Group A had the 
triad typical of this syndrome; all had had 
excellent quality color photographs and 
fluorescein angiograms taken at the initial 
examination more than ten years ago. 
These photographs were compared with 
recent color photographs and angiograms 
taken at the end of the follow-up period. 
Extensive posterior pole scarring or cen- 
tral cataract precluded recent examina- 
tion of the symptomatic eyes of three 
patients. 

Twenty-six eyes were treated with 
xenon photocoagulation to the paracen- 
tral disciform lesion and 24 eyes were 
untreated. 

Five of the patients also had color pho- 
tographs and fluorescein angiograms of 
the fellow eye available for comparison. 

Thus, a total of 42 eyes in 40 patients 
were available for an assessment of the 
long-term evolution of presumed ocular 
histoplasmosis. 

Group B consisted of one patient who 
developed typical choroidal lesions and 
later a paracentral disciform process ines 
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e 
eyes that had been clinically normal at a 
previous examination. 


RESULTS 


Group A—During the ten- to 15-year 
study period, seven of 42 eyes (16.6%) 
developed new choroidal lesions in areas 
that were normal by clinical examination, 
color photographs, and fluorescein angio- 
grams. No lesion definitely disappeared 
from the angiogram although one did 
disappear on color photographs. 

Twelve of the 42 eyes demonstrated a 
distinctive evolution of the basic choroi- 
dal lesion from onset to maturity to 
atrophic scar or disciform fibrovascular 
proliferation. In two eyes the choroidal 
lesion underwent periods of serous reti- 
nal detachment and spontaneous remis- 
sion without progression to a subretinal 
neovascular membrane. 

The earliest choroidal lesions devel- 
oped in clinically and angiographically 
normal choroid. They varied from lesions 
so small as to be visible on angiography 
only as small hypofluorescent spots ap- 
proximately 100 w in diameter to visible 





Fig. 1 (Watzke and Claussen). Patient 12, fellow 
eye. March 1970. The eye is asymptomatic but shows 


e 
w= foveal scars. 
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yellow spots approximately 300 p in size 
(Figs. 1 and 2, top left). These involved 
the choriocapillaris and pigment epitheli- 
um. The margins were indistinct and 
there was probably overlying retinal 
edema or serous detachment. 

New lesions were generally not symp- 
tomatic but some patients described a 
relative scotoma corresponding to the le- 
sions, particularly when clustered. Two 
also noted repetitive light flashes corre- 
sponding to the involved retinal areas. 

Fluorescein angiography demonstrated 
that the early lesions were hypofluo- 
rescent in the early choroidal and arterio- 
venous phases. There was faint late stain- 
ing (Fig. 2, top right and bottom left). 

Within four weeks after onset, the 
choroidal lesion lost its indistinct mar- 
gin and overlying serous detachment 
(Fig. 3). It still remained thick and 
opaque. The best measure of this change 
was on fluorescein angiography where 
the lesions became hyperfluorescent in 
the choroidal and arteriovenous phases 
without any appearance of a subretinal 
neovascular membrane or late leakage. 
Faint staining persisted in late films. 
Symptoms began to resolve at this time. 

In four patients, the choroidal lesions 
underwent episodes of morphologic 
change that were self-limited and did not 
progress to subretinal neovascular mem- 
brane formation. The lesions became 
more opaque, yellow, and prominent. 
The overlying retina showed a serous 
detachment (Fig. 4, left). Some lesions 
were hypofluorescent and others showed 
early staining and late leakage. Most re- 
markable was the appearance of new hy- 
pofluorescent spots and the tendency in 
two patients for all of the choroidal le- 
sions in the macula to show this activity 
simultaneously (Fig. 4, right). Relative 
scotomas corresponding to these choroi- 
dal lesions could be plotted. 

These periods of reactivation usually 
lasted three to four weeks. The choroidal 
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Fig. 2 (Watzke and Claussen). Patient 12, fellow 


eye, February 1975. Top left, Enlargement of and 
increase in choroidal foci cause visual distortion. Top 
right, Choroidal lesions are hyperfluorescent. Bot- 
tom left, Late-phase hyperfluorescence and leakage. 





lesions then became more distinct, the 
serous retinal detachment resolved, the 
angiograms showed only faint staining 
and no leakage, and symptoms resolved. 


Most choroidal lesions eventually 
evolved into the well-known atrophic 
scars. There was atrophy of the pigment 
epithelium and choriocapillaris with mi- 
gration of pigment toward the center. 
Parafoveal scars were usually less atroph- 
ic and pigmented than in the mid- 
periphery. Scars were usually randomly 
scattered throughout the fundus but occa- 
sionally were arranged in bizarre linear 


patterns. They became progressively 
more pigmented. 

An occasional choroidal lesion devel- 
oped a progressively expanding subreti- 
nal neovascular membrane. The earliest 
signs were a faint rim of pigment in the 
overlying pigment epithelium at the le- 
sion’s margins and a persistent overlying 
serous detachment with early fluorescein 
staining and late leakage. The late seque- 
lae of progressive hemorrhage and fibro- 
sis are well known. 

Most eyes (34 of 49) with central sub- 
retinal neovascular membrané formation 
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Fig. 3 (Watzke and Claussen). Patient 12, fellow 
eye, April 1975. Lesions have regressed to asympto- 
matic scars. 


formed a central scar which, during a 
period of ten to 15 years, evolved into a 
large hypertrophic elevated scar sur- 
rounded by an areola of atrophic pigment 
epithelium (Fig. 5). The overlying retina 
usually had a serous detachment with 
cystoid degeneration. 

This process progressed until most of 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1981 


the central chorioretinal scars were in- 
cluded (Fig. 5). 

Some eyes developed a crescent or 
linear gliotic subretinal scar leading from 
the entrance of the subretinal membrane 
to the fovea (Fig. 6). 

The process was unrelated to photoco- 
agulation treatment. 

Three patients developed bilateral cen- 
tral disciform scars; only 43 eyes were 
available for a ten- to 15-year assessment 
of visual acuity. 

Visual acuity of almost half (21 of 43) 
the eyes either increased or decreased 
more than 2 lines on the Sloan chart? 
during a ten- to 15-year period compared 
with the six- or 12-month status. More 
patients’ visual acuity worsened during 
this long follow-up than improved. Pho- 
tocoagulation therapy did not influence 
this result (Table 1). 

We examined 40 patients in order to 
determine the incidence of disciform in- 
volvement of the second fovea. Nine 
(22.5%) sustained involvement of the fel- 
low eye by such a process. Patients were 
at risk continuously during the ten- to 
15-year follow-up period (Table 2). 

Because fellow eyes were not routinely 





Fig. 4 (Watzke and Claussen). 


Patient 12, fellow eye, January 1980. Left, Choroidal foci are enlarged and 
opaque. Right, Hyperfluorescence of old foci and new hypofluorescent spots. 


VOL. 91, NO. 6 





MULTIFOCAL CHOROIDITIS 755 





Fig. 5 (Watzke and Claussen). Patient 22, affected eye. Left, March 1968. Central active subretinal 
neovascular membrane with parafoveal choroidal lesions. Right, December 1978. Disciform scar has enlarged 


to include all the macular lesions. 


photographed, we could not correlate in- 
cidence with the presence of parafoveal 
scars. A 22.5% risk for the fellow eye 
agrees with other studies.**"” 

Group B—This patient developed bi- 
lateral choroidal lesions and subretinal 
neovascular membranes in clinically nor- 
mal eyes. 





CASE REPORT 


A 31-year-old woman had been observed by one of 
us (R. W. C.) since she was 12 years old because of 
axial myopia; results of fundus examinations were 
normal. In September 1977 she developed an oper- 
culated retinal hole inferiorly in the right eye with a 
cuff of fluid, and received cryotherapy. At that time a 
complete indirect and direct ophthalmoscopic exami- 
nation of both eyes again disclosed no other chorio- 


retinal lesions. 





Fig. 6 (Watzke and Claussen). Patient 19, right eye. Left, July 1969. Foveal and parafoveal (arrow) 


neovascular membranes. Right, July 1978. Central scar with crescent or track joining the parafoveal lesion. «y 
Three new choroidal scars have appeared (arrow). 
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TABLE 1 


e 
CHANGE IN VISUAL ACUITY TEN YEARS AFTER 
CENTRAL SCAR FORMATION (> 2 LINES) 











Photocoagulation 
Change No. of Eyes Therapy 

None 22 12 Yes 
10 No 

Improved 7 4 Yes 
3 No 

Worsened 14 6 Yes 
8 No 
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TABLE 2 


INVOLVEMENT OF FELLOW EYE 
a tte sees 
ooo ŘImmħõ 
Time Elapsed Between 


Patient Involvement of First Eye 
No. and Fellow Eye (mos) 
nS eS eee ne re a I Sy adel Oa 
28 5 
27 17 
16 20 
10 26 
l 36 
22 63 
19 97 
8 108 
40 164 








Fig. 7 (Watzke and Claussen). Patient 19, June 
1979. Top left, Right eye. Several acute choroidal 
lesions appear in a previously normal fundus. Top 
right, Right eye. The lesions are hypofluorescent. 
Bottom left, Left eye. This eye is normal and 
asymptomatic. 
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Fig. 8 (Watzke and Claussen). Patient 19, right 
eye, January 1980. Lesions have evolved into asymp- 
tomatic chorioretinal scars. 


On June 7, 1979, she complained of a cloud over 
the temporal half of the right eye of three days’ 
duration. Visual acuity was 6/7.5 (20/25) in the right 
eye and 6/6 (20/20) in the left eye. There was no 
afferent pupillary defect. Visual fields showed a tem- 
poral paracentral scotoma. The aqueous and vitreous 
were clear. The right fundus contained a group of 
yellow, choroidal infiltrates approximately 300 to 
500 p in size surrounding the disk and in the nasal 
fundus (Fig. 7, top left). Three of these lesions di- 
rectly nasal to the disk were pigmented. Some of the 
lesions were atrophic and depressed; others had a 
somewhat thickened opaque appearance. They all 
appeared to be at the level of the pigment epitheli- 
um. The optic disk was slightly congested. 

On fluorescein angiography of the right eye, the 
lesions blocked choroidal fluorescence in the early 
arteriovenous phase with faint late staining (Fig. 7, 
top right). 

There were no choroidal infiltrates, histo spots or 
= abnormalities in the left eye (Fig. 7, bottom 
eft). 

By July 8, the visual field was unchanged and there 
were several new lesions superiorly between the 
vessel arcades. By July 17, the temporal scotoma was 
fading but there were more new lesions in the right 
fundus. By Aug. 3, the visual fields and symptoms 
were much improved, there were no new lesions, 
and the choroidal lesions were becoming atrophic 
choroidal scars (Fig. 8, top left). 

Visual acuity was stable until Sept. 17, 1979, when 
she complained of flashing lights in the temporal field 
of the left eye of one week’s duration. Visual acuity 
was 6/6 (20/20). The fundus now contained similar 
chorioretinal lesions about and inferior and nasal to 
the disk. There was one small spot just below the left 
foveola. The vitreous was clear. 
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Fig. 9 (Watzke and Claussen). Patient 19, left eye, 
November 1979. Choroidal lesions and a foveal 
neovascular membrane have appeared. 


Two weeks later the parafoveal spot had enlarged 
to about 300 p in size. By Nov. 20, 1979, a subretinal 
neovascular membrane had appeared between it and 
the foveola (Fig. 9). Laser photocoagulation was per- 
formed and a paracentral scar ensued; visual acuity 
was 6/60 (20/200). 

On March 13, 1980, the patient noted a relative 
scotoma in the right eye that corresponded to a new 
choroidal infiltrate above the right fovea (Fig. 10, 
left). Examination showed a typical choroidal infil- 
trate above the right fovea that hyperfluoresced and 
leaked into a small overlying serous detachment 
(Fig. 10, right). By March 19, the serous detachment 
and choroidal infiltrate were larger and appeared 
more typical of a subretinal neovascular membrane. 
This also was treated with laser photocoagulation. A 
stable chorioretinal scar ensued. 

Results of physical, neurological, orbital echo- 
graphic, chest X-ray, electro-oculographic, and elec- 
troretinographic examinations were normal. Table 3 
summarizes the normal and abnormal laboratory 
studies. 


DISCUSSION 


This survey of 40 patients with a mini- 
mum follow-up of ten years illustrates 
that the choroidal infiltrate so character- 
istic of the presumed ocular histoplasmo- 
sis syndrome can appear from clinically 
and angiographically normal fundi during 
the patients adult years. In 16% (7 of 42) 
of these eyes new choroidal lesions ap- 
peared. In only one eye did an infiltrate 
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Fig. 10 (Watzke and Claussen). Patient 19, right eye, March 1980. Left, A new symptomatic chor 
has appeared above the fovea. Right, The lesion is hyperfluorescent. Compare appearance here \ 
Figure 7, top right. 


“disappear,” and the angiographic evi- 
dence for this was equivocal. 

This study substantiates and amplifies 
the classic descriptions of Krill and asso- 
ciates! concerning the evolution of these 
choroidal infiltrates. Choroidal foci seen 
in a very early phase can be described as 
hypofluorescent when they first appear, 
before they assume the hyperfluorescent 
character of more mature lesions and the 
pigment epithelial defect characteristic of 
the late atrophic scars. Miller, Stevens, 
and De Venecia® also noted this charac- 
teristic of an early choroidal lesion in one 
patient. 

Once a neovascular membrane ap- 
peared most eyes formed an extensive 
hypertrophic macular scar that eventual- 
ly included all posterior pole foci. This 
extensive remodeling was progressive 
and affected the stability of visual acuity 
for a long period. In almost half of the 
eyes, visual acuity changed by 3 or more 
lines during the study. 

This study included the largest number 
of patients followed up for more than ten 


years. If presumed ocular histo} 
is a continuing and evolutionary 
we would expect more new 
lesions to appear in patients wi 
follow-ups. Our incidence of 164 
er than that of 9% reported by L 
Newkirk, and Gass‘ and far hig 
that reported in smaller and sł 
ries. 

We do not know whether 
lesions that appear from clini 
angiographically normal choroic 
foci from some ongoing infectiv 
or whether they are a cellular 
to some antigenic foci from a pri 
posure. Certainly the early cli 
angiographic appearance of 
rescence could be explained by 
infiltrate in the choriocapillaris 

Most histopathologic correla 
ies have concerned older chc 
scars and have stressed the 
Bruch’s membrane and neové 
tion seen in such advanced cz 
seems more useful to study t 
choroidal lesions before modif 


È 


© Blastomycosis and coccidiomycosis 
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TABLE 3 
RESULTS OF LABORATORY STUDIES IN CASE 1 


Test Finding 
Complete blood cell count _ 
Erythrocyte sedimentation rate ~ 
Blood constituent levels 
Albumin 
Calcium _ 
Carbon dioxide = 
Chloride — 
Creatinine a 
Glucose _ 
Phosphate ae 
Potassium a 
Sodium ~ 
Total protein a 
Urea nitrogen — 
Uric acid = 


-Enzymes 


Alkaline phosphatase - 
- Lactate dehydrogenase — 
Complement titers 
Total complement — 
3 


C4 
Antinuclear antibody-SC _ 
C-reactive protein oe 
Immunoglobulin levels = 
Serum protein electrophoresis 5 
VDRL test j 
Tuberculin skin test* -+ 
Antibody tests 

Candida, serum coating — 

Chlamydial group ~ 

Rheumatoid = 

Toxoplasmosis + (1:64) 

Trichina - 

Buffy coat examination for fungal — 

and inclusion bodies 
ELISA test = 
Acute and convalescent histoplasmin, 
_ yeast and mycelial titers 


titers 


*First purified protein derivative test. 


atrophy, defects in Bruch’s membrane, 
neovascular invasion, and _  disciform 
changes. Two studies of such lesions have 
reported foci of lymphocytes, plasma, and 
epithelioid cells without organisms. 1 
Indirect immunohistopathologic staining 
was positive at these sites when antihisto- 
plasma sera were used. However, the 
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amount of tissue was insufficient*for test- 
ing with other immunologic reagents.” 

This disease occurs in patients with 
variable evidence of previous exposure to 
histoplasmosis but also in areas where 
histoplasmosis is virtually unknown. Ex- 
posure to other organisms may also be 
involved, $" 

In 1969, Krill and associates? described 
this syndrome and termed it multifocal 
inner choroiditis. Multifocal inner cho- 
roiditis or presumed ocular histoplasmo- 
sis is a continuum. It may represent a 
continuously evolutionary process origi- 
nating from several antigenic foci de- 
posited in the inner choroid early in life 
or a continuous reinfection by some un- 
known organism. Present evidence sup- 
ports the first theory. We could learn 
more about this enigmatic disease if his- 
topathologic and  immunopathologic 
studies were directed to these choroidal 
foci, even in eyes without the disciform 
process. 
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RETINAL PERIVASCULITIS IN PHACOLYTIC GLAUCOMA j 


THOMAS R. FRIBERG, M.D. 
Augusta, Georgia 


A 63-year-old man with a posteriorly dislocated lens developed 
phacolytic glaucoma. The lens was removed at vitrectomy and extensive 
retinal perivascular infiltrates were observed at the time of surgery. 
Two days later, his intraocular pressure was normal and the retinal 
perivascular changes had completely disappeared. 


Perivasculitis of retinal vessels is not 
part of the usual description of phacolytic 
glaucoma.'” I observed extensive retinal 
perivascular cuffing in an eye with pha- 
colytic glaucoma secondary to a posterior- 
ly dislocated, hypermature lens. Within 
48 hours of lens removal, the retinal 
vasculature appeared normal. 


CASE REPORT 


A 63-year-old man complained of severe pain in his 
left eye of one week's duration. Six years previously 
he had suffered a blow to the left eye that subluxated 
the lens and caused peripheral retinal pigmentary 
changes. A Marcus Gunn pupil on the left was 
present at that time. Intraocular pressures remained 
normal upon subsequent examinations. Visual acuity 
measurements were unreliable because of a concomi- 
tant psychiatric conversion reaction. His medical 
history included alcoholism, hypertension, and a 
positive purified protein derivative test that had been 
treated with isoniazid. 

When I examined him, his visual acuity was R. E.: 
6/6 (20/20) and L.E.: light perception. The right 
pupil measured 3 mm and the left 7 mm. An afferent 
pupillary defect was elicited indirectly in the left eye. 
Slit-lamp examination showed 2+ nuclear sclerosis in 
the right lens; there was 3+ epithelial edema in the 
left cornea. The endothelial surface at the corneoscle- 
ral limbus of the left eve was covered with floccular 
white material; gonioscopy showed that the angle was 
filled with this debris. There were 3+ cells and 2+ 
flare, but no keratic precipitates. The lens was dislo- 
cated into the inferior vitreous cavity, and the sur- 
rounding vitreous also contained floccular material. 
Applanation tonometric pressures were R.E.: 
15 mm Hg and L.E.: 65 mm Hg. An ophthalmoscop- 
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ic examination disclosed a normal fundus in the right 
eye. No fundus details could be seen in the left eye. 

The patient was treated for phacolytic glaucoma 
with orally administered glycerin and acetazolamide, 
topical corticosteroids, and atropine. His pain subsid- 
ed somewhat but the intraocular pressure in his left 
eye remained increased at 45 mm Hg. 

Four days later he consented to surgery and under- 
went a pars plana vitrectomy for removal of the 
dislocated lens. Vitreous aspiration samples for cyto- 
logic and cultural studies were obtained during the 
surgery. As the media cleared, a small preexisting 
perforation of the lens capsule at its posterior pole was 
seen. Milky lens content was streaming into the 
surrounding vitreous cavity through the perforation. 
The lens was hypermature and aspirated easily with- 
out fragmentation. An ophthalmoscopic examination 
showed fluffy white deposits, which appeared globu- 
lar in some areas, sheathing both the veins and 
arteries in the inferior posterior pole. 

In an attempt to remove this material from the 
vessels, the surgeon inserted a flute needle into the 
eye so that the tip was located over the surface of the 
retina. The perivascular deposits could not be dis- 
lodged by this suction. We took photographs after 
these intraocular maneuvers (Fig. 1). 

On the first postoperative day, the patient's intra- 
ocular pressure in his left eye was 17 mm Hg. Visual 
acuity had improved to finger counting at 3 m with a 
+11.50 lens. The retinal perivascular abnormalities 
had completely resolved by the second postoperative 
day and the anterior chamber cleared. Cultures of 
intraocular fluid for bacteria and fungi showed no 
growth; cytologic studies disclosed many large mac- 
rophages laden with lens material (Fig. 2), 

Visual acuity in the left eye was still finger count- 
ing two weeks postoperatively. The media were clear 
with no cells or flare present. An ophthalmoscopic 
examination disclosed only mild pallor of the optic 
nerve in the left eye, with no perivascular abnor- 
malities. 


DISCUSSION 


Posterior segment abnormalities secon- 
dary to phacolytic glaucoma have not re- 
ceived much attention. Schofield? dis- 
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Fig. 1 (Friberg). Left eye. Perivascular inflamma- 
tion along inferior temporal arcade. 


cussed the pathologic findings in four 
eyes diagnosed as having phacolytic glau- 
coma after enucleation. In three he found 
macrophages lying on the retinal surface. 
He suggested that these cells may mi- 
grate into the eye from all parts of the 
globe as a generalized response to free 
lens material. 

Phacolytic glaucoma results from dena- 
tured lens protein leaking out of a hyper- 
mature cataract with phagocytosis of the 
debris by macrophages. The lens capsule 
may be thinned or ruptured, but may be 
intact.! Aqueous drainage is blocked by 
these cells, thus causing glaucoma. There 
is no fibrinous exudate in the aqueous 
and the phagocytes do not adhere to one 
another. Thus, keratic precipitates and 
posterior synechiae do not form.’ 

There are two other conditions in 
which lens material may induce glauco- 
ma. Phacoanaphylactic uveitis is caused 
by autosensitization to lens protein liber- 
ated through a ruptured capsule. Clini- 
cally the inflammation may be very se- 
vere with mutton-fat keratic precipitates 
and extensive posterior synechiae. The 
» course is typically long-term. The anteri- 
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Fig. 2 (Friberg). Vitrectomy aspirate showing 


macrophages laden with lenticular debris. 


or uvea is infiltrated with eosinophils, 
polymorphonuclear leukocytes, epitheli- 
oid cells, lymphocytes, and giant cells.‘ 
Phacotoxic uveitis is a less well defined 
response to the effects of lenticular pro- 
tein, but it also is characterized by mut- 
ton-fat keratic precipitates and a long- 
term course. Histologically the uvea is 
infiltrated by plasma cells, lymphocytes, 
and phagocytes.’ 

The ophthalmic findings in my pa- 
tient were consistent with phacolytic 
glaucoma.! No keratic precipitates were 
present despite an abundance of cellular 
material in the anterior chamber. Cyto- 
logic studies of the aspirate at vitrectomy 
showed typical large macrophages with 
intracellular lenticular debris (Fig. 2). 
After lens removal, the intraocular pres- 
sure decreased immediately without 
medication and the anterior chamber 
quickly cleared. 

The unusual feature in this case was the 
perivascular infiltration found along both 
arteries and veins, especially inferiorly, 
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where the lens had dislocated (Fig. 1). It 
is unlikely that this perivascular material 
was simply lying on the retinal surface. A 
_ flute needle was used during the vitrecto- 
< my in an effort to vacuum it from the 
retinal surface. The perivascular accumu- 
lations could not be aspirated. Within 48 


. hours after lens removal, however, the 


: previously affected retinal vasculature ap- 
-peared normal. | 


The posterior segment changes in this 


` patient were probably induced by the 
proximity of the hypermature lens to the 
_ retina, and the relatively long duration of 
= his phacolytic glaucoma. Possibly, these 
retinal changes occur in other patients 
_ with this disease. The media are hazy in 
-the acute stages from the corneal edema 
< and cataract. Additionally, rapid resolu- 
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tion of the perivasculitis after lens extrac- 
tion may occur, making detection of these 
retinal abnormalities impossible unless 
the fundus is examined in the immediate 
postoperative period. 
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DIAGNOSING ACUTE RETROBULBAR NEURITIS BY VITREOUS 


FLUOROPHOTOMETRY 


LAURENCE S. BRAUDE, M.B., B.CH., JOSE G. CUNHA-VAZ, M.D., 
MORTON F. GOLDBERG, M.D., MARCEL FRENKEL, M.D., 
AND JOHN R. HuGHEs, M.D. 

Chicago, Illinois 


We studied six patients with acute retrobulbar neuritis (including two 
with definite multiple sclerosis) during acute episodes and in convales- 
cence, clinically and with fluorescein angiography and vitreous fluoro- 
photometry. We compared vitreous fluorophotometric readings with 
visual-evoked responses. In seven of ten eyes with abnormal visual- 
evoked responses, there was an acute increase in posterior vitreous 
fluorophotometric readings. 

Vitreous fluorophotometry may be useful as objective evidence of 
(1) acute retrobulbar neuritis, (2) involvement of the asymptomatic 
eye in acute retrobulbar neuritis, (3) the duration of neuritic inflamma- 
tion in acute retrobulbar neuritis, (4) a recurrence of acute retrobulbar 
neuritis, (5) alterations in the blood-ccular barrier in patients with 
acute retrobulbar neuritis in multiple sclerosis, and (6) the effects of 
corticosteroids and other therapeutic agents in the treatment of acute 


retrobulbar neuritis. 


McDonald! said that, “Perhaps the 
commonest source of difficulty in the di- 
agnosis of optic neuritis is the presence of 
a normal disc.” Bowden and associates? 
reported that 35% of their patients with 
optic neuritis had normal-appearing optic 
disks, and Nikoskelainen? indicated that 
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46% of 185 patients with optic neuritis 
had normal-appearing optic disks. Be- 
cause of insufficient clinical evidence, a 
number of subjective and objective tests 
are often used to confirm the diagnosis of 
optic and retrobulbar neuritis. We have 
used the term retrobulbar neuritis 
throughout this report to mean optic neu- 
ritis without apparent clinical or angio- 
graphic evidence of papillary abnormali- 
ty. 
The clinical pattern of acute unilateral 
impairment of vision, pain on eye move- 
ment, central scotoma, color desatura- 
tion, and afferent pupillary defect is char- 
acteristic of retrobulbar neuritis; since 
all but one of these components are 
subjective, objective measurements as- 
sume diagnostic importance. The visual- 
evoked response test, for example, dem- 
onstrates impaired latency and amplitude 
and is helpful diagnostically in optic neu- 
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ritis and multiple sclerosis.*7 Abnormal 
visual-evoked responses have disclosed 
asymptomatic lesions in patients with 


->> optic neuritis and multiple sclerosis who 


have normal fundi and no history of 
optic neuritis.>’” Fluorescein angiog- 
raphy has detected minimal permeability 
defects in optic disk vessels in some in- 
stances of retrobulbar neuritis.“ Rosen 
and Ashworth used fluorescein angio- 
graphic densitometry to analyze ten cases 
of unilateral acute retrobulbar neuritis 
by comparing the affected with the 
unaffected fundus. They concluded that 
the findings on fluorescein angiography 
were probably abnormal in nine 


= patients, with a suggestion of increased 


~ leakage. 

We evaluated vitreous fluorophotomet- 
ric measurements in both eyes of six 
patients with acute retrobulbar neuritis 
and correlated the findings with other 
conventional tests. 


SUBJECTS AND METHODS 


During the six-month period from Au- 
gust 1979 to January 1980, we examined 
12 patients with an optic neuritis syn- 
drome. Of these, we selected six who had 
acute retrobulbar neuritis without evi- 
dence of papillitis or optic disk edema 
(clinically or angiographically) for this 
study. 

All six. patients underwent complete 
examinations, including best corrected 
visual acuities for distance and near (at 
14 inches with Lebensohn chart). Neuro- 
ophthalmologic evaluation included as- 
sessment of the pupils (particularly to 
detect an afferent pupillary defect), mo- 
tility, nystagmus, color vision comparison 
between the eyes (red and green bottle 
tops or Hardy-Rand-Rittler plates, or 
both), black-on-white Amsler grid, and 
Goldmann visual fields of both eyes. All 
patients underwent slit-lamp biomicros- 
copy, applanation tonometry, and oph- 
thalmoscopy with scleral depression. 
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Optic nerve assessment was done by two 
of us (L. S. B. and M. F.). The patients 
were examined again during convales- 
cence. 

Fundus photography, fluorescein angi- 
ography, and vitreous fluorophotometry 
were done at the first examination and 
after recovery. We defined recovery as a 
visual acuity of 6/6 (20/20) (or 4-point 
vision for near) without Amsler grid de- 
fects or a visual acuity worse than 6/6 
(20/20) (or less than 4-point vision for 
near) if it was stable for at least two 
weeks. 

Neurologic studies included a com- 
plete physical examination, cerebrospinal 
fluid studies, and exclusion of other dis- 
eases by appropriate investigation, in- 
cluding computerized tomography with 
orbital views and contrast infusion. 

All visual-evoked response tests (ex- 
cept in Case 3) were performed by the 
same examiner (J. R. H.). The photic 
lamp (stimulus intensity of 8 relative 
units) was placed 10 cm from the eyes; 
flashes appeared every 1.5 seconds, and 
128 responses were analyzed by comput- 
er. Readings were taken of each eye sep- 
arately in both occipital regions and ana- 
lyzed according to the designation of five 
distinct waves of Kooi and Bagchi.” The 
visual-evoked response test in Case 3 was 
performed elsewhere with 4-, 8-, 16-, 
32-, and 64-mm reversing checkerboard 
patterns. Reversing patterns were one 
per second, and 50 results were averaged 
by computer. 

Each patient received an intravenous 
injection of 25% sodium fluorescein in a 
dose of 14 mg/kg of body weight. Fluores- 
cein angiography was performed on the 
affected eye (or the more seriously affect- 
ed eye if involvement was bilateral) im- 
mediately after the injection, and late- 
phase pictures of both eyes were taken at 
ten minutes. Vitreous fluorophotometry 
was performed one hour after the injec- 


à e 
tion. We considered values greater than . 
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š TABLE 1 
CLINICAL SUMMARIES FOR SIX PATIENTS WITH ACUTE RETROBULBAR NEURITIS 
LLC LL aana ASESORES OSOSAN 
Best Corrected Visual Acuity 
Days Between 


Case No., Visual Loss Distance Near 
Sex, Age (yrs) and Testing R.E. L.E. RE. LE. 
l, F, 21 50* 6/6 (20/20) 6/6—2 (20/20—2) j jl 
26" 6/60 (20/200) 6/9—1 (2030-1) <Jl4 J2 
68 G/12+1 (20/40+1) 6/12+2 (20/40+2) Jl jl 
2, M, 33 4 6/6—2 (20/20-2) CF at 60 cm? jl <ji4 
48 6/7.5 (20/25) 6/18—1 (20/60-1) Jl jl 
3, F, 32 14-21 7.5~2 (20/25—2) 6/6 (20/20) ji jl 
89-96 6/6 (20/20) 6/6 (20/20) ji jl 
4, F, 41 18 6/6—3 (20/203) 6/60 (20/200) Jl <jJi4 
118 6/6—1 (20/20-1) C.F. at 30 em? Ji <ji4 
5, F, 36 27 6/18—2 (20/60-2) 6/6—1 (20/20—1) 15 jl 
6, M, 49 23 6/6 (20/20) 6/6 (20/20) jl Ji 
197 6/6 (20/20) 6/6 (20/20) ji jl 


*First episode. 

"Second episode. 
*C.F., counting fingers. 
‘Minimal distortion. 


1.0 X 10° g/ml in the posterior vitreous 
(3.5 mm away from the retina) to be ab- 
nornial. This figure was based on a back- 
ground value of 0.7 + 0.08 x 10% g/ml 
in the posterior vitreous of normal pa- 
tients described previously.*” The stan- 
dard deviation of 0.08 x 10° g/ml is 
greater than but similar to the standard 
deviation of 0.03 x 10° g/ml reported by 
Krupin and associates” in 31 control sub- 
jects between 21 and 49 years of age. 
Both fluorescein angiography and vitre- 
ous fluorophotometry were repeated 
after recovery. This procedure enabled 
us to assess individual variations in those 
patients with an unaffected eye. We eval- 
uated differences between patients by 
comparing them with previous stan- 
dards*” and with four additional patients 
with various optic nerve diseases. Two of 
these four had tobacco-alcohol optic neu- 
ropathy; one had end-stage glaucoma 
with marked visual field constriction and 
> acup-disk ratio of 0:9 bilaterally; and the 


fourth had hereditary spinocerebellar de- 
generation with a best corrected visual 
acuity of R. E.: 6/7.5 (20/25) and L.E.: 6/9 
(20/30), 5-point visual acuity for near bi- 
laterally, normal optic disks, and pro- 
longed latency and low amplitude on the 
visual-evoked response test in the left 
eye. 


RESULTS 


We found abnormal vitreous fluoropho- 
tometric readings in one or both eyes of 
all six patients with acute retrobulbar 
neuritis who had no evidence of optic 
disk edema by ophthalmoscopy or fluo- 
rescein angiography. 

All six patients had been examined 
initially because of decreased or blurred 
vision in one or both eyes. The perti- 
nent neuro-ophthalmologic findings are 
shown in Table 1. Bilaterally decreased 
visual acuity was subjectively noted in 
Cases 1 (second episode) and 6. In co- 
operative patients the Amsler grid was 
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TABLE 1 (Continued) 
CLINICAL SUMMARIES FOR SIX PATIENTS WITH ACUTE RETROBULBAR NEURITIS 
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Afferent Pupillary Central Amsler Color 
_ Orbital Pain _ Detect Grid Defect ______ Desaturation _ 

RE. LB: RIE. A A R.E. LE: BE. | Pe Remarks 
Absent Absent Absent Absent Absent Present Absent Present Definite multiple 
Present Absent Present Absent Present Absent Absent Absent sclerosis 
Absent Absent Absent Absent Absent Absent Absent Absent 
Absent Present Absent Present Absent Present Absent Present Sickle-cell trait 
Absent Absent Absent Absent Absent Present Absent Absent 
Absent Absent Absent Absent Present Absent Absent Absent — 
Absent Absent Absent Absent Absent Absent Absent Absent 
Absent Absent Absent Present Absent Present Absent Present Ocular hypertension 
Absent Absent Absent Present Absent Present Absent Present 
Absent Absent Absent Absent Present Absent Present Absent Definite multiple 

sclerosis 
Absent Absent Absent Absent Present’ Present’ Absent Absent 
Absent Absent Absent Absent Absent Absent Absent Absent 


aa... am Aa ee 


the most helpful subjective test in con- 
firming the diagnosis. 

All six patients had normal optic disks 
by ophthalmoscopy and fluorescein angi- 
ography, and all six had retrobulbar neu- 
ritis. Figure 1 shows a representative 
late-phase fluorescein angiogram (Case 2) 


that appeared normal four days after the 
patient had noted a visual deficit. On that 
day, the vitreous fluorophotometry read- 
ing for his left eye was 2.8 X 10* g/ml, the 
highest in this study (Table 2). | 
The visual-evoked responses corre- 
lated with higher vitreous fluorophotom- 





Fig. 1 (Braude and associates). Case 2. Fluorescein angiogram of optic disk ten minutes after injection. 
There is no leakage or staining. Left, Right eye. Right, Left eye. 
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TABLE 2 


COMPARISON OF VITREOUS FLUOROPHOTOMETRY AND VISUAL-EVOKED RESPONSE IN ACUTE 
RETROBULBAR NEURITIS 


meee eee eee 


Mean Value 
of Vitreous 
Fluorophotometry in 
Posterior Vitreous 


Days Between (x 1078 g/ml)* 


Case Visual Loss 


Visual-Evoked Response 


No. and Testing R.E. L.E. R.E. L.E. 
1 50° 0.80 0.85 Long latency of peaks H and Normal 
HI; possible absence of 
peak V 
26° 1.75 0.95 Increased latency of peaks Increased latency 
H and IH of peak HI 
68 0.70 0.65 Not done Not done 
? 4 1.20 2.80 Normal Lowered amplitude, 
peaks II and HI; 
peak HI delayed 
12 0.90 1.20 Not done Not done 
48 0.85 0.85 Not done Not done 
3 24" Unknown Unknown Normal Amplitude was low; 
: latency was prolonged 
14-21° 1.90 1.30 Not done Not done 
89-96 0.60 0.60 Not done Not done 
4 18 0.50 1.20 Long latency of peak ITI Long latency of peaks 
(thalamocortical abnormality) I, H, and HI 
118 0.50 0.75 Not done Not done 
5 oy 1.40 1.00 Long ‘atency of all peaks Long latency of 
peaks IT and HI 
6 23 1.30 0.90 Normal Normal 
197 0.90 0.70 Not done Not done 


Mamana aeren ers neeetrtrer newman evtntetnennrnnni“t—rrrpeennrertinttenesee 





“Normal value, <1.0 x 1078 g/ml + 0.08 x 1078 g/ml. 


‘First episode. 
Second episode. 


etry measurements in seven of ten eves 
(five patients) in whom both tests were 
done at the time of the acute episode 
(Table 2). The three eyes with no correla- 
tion between abnormal vitreous fluoro- 
photometric readings and abnormal visu- 
al-evoked responses occurred in eyes 
with visual acuities of 6/9 (20/30) for 
distance or J2 for near or better. Al- 
though vitreous fluorophotometric mea- 
surements were abnormal in the right 
eyes of Patients 2 and 6, the visual- 
evoked responses were normal. Subjec- 
tively, however, Patient 6 had bilateral 
central Amsler grid distortion. The visu- 
al-evoked response was abnormal and the 
» vitreous fluorophotometric reading was 
normal in the left eve of Patient 1. 


Patient 1 was unusual in that convales- 
cent baseline readings were available 
after her first attack. During her second 
attack, she had bilaterally abnormal visu- 
al-evoked responses and a positive vitre- 
ous fluorophotometric reading in the eye 
with the more marked visual deficit 
(Fig. 2 and Table 2). 

One patient (Case 3) did not have visu- 
al-evoked response tests repeated at the 
time of her second attack, but had bilater- 
ally positive vitreous fluorophotometric 
measurements; the higher reading was in 
the symptomatic eye. 

Patients 4 and 5 had abnormal vitreous 
fluorophotometric measurements in the 
eyes that also had abnormal visual- 
evoked responses. (Patient 5 had bilater- 
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TIME PERIOD FOLLOWING 
ONSET OF VISUAL LOSS 


es er i Episode SO days 3 
Saen A gupisode 26 days 
~~~ 2 Episode 68 days 


after subiective visual 
deficit noted 





RETINA 


MID-VITREOUS 


LENS 


FLUORESCEIN CONCENTRATION (x10 gm/mi) 


Fig. 2 (Braude and associates). Case 1. Vitreous 
fluorophotometry of the right eye. Normal value, 
<1.0 x 1078 g/ml. 


ally abnormal visual-evoked responses 
and vitreous fluorophotometric findings.) 

Computed tomography was performed 
on all six patients (during the first attack 
in Cases 1 and 3), but we found no 
evidence of enlargement or enhancement 
of the optic nerve image.” 

Two patients of the six with retrobul- 
bar neuritis also had multiple sclerosis 
(Table 1). 

During the follow-up period, Patient 1 
had slight temporal optic disk pallor bi- 
laterally, and Patient 4 had temporal 
optic disk pallor in the left eye. 

All the control patients had vitreous 
fluorophotometric values within normal 
limits. 


DISCUSSION 


The clinician must diagnose acute ret- 
robulbar neuritis without the aid of 
an observable optic nerve abnormality. 
The subjective component (complaints 
of pain, visual acuity testing, Amsler 
grid, Pulfrich phenomenon,”” bright- 
ness comparison, and color desaturation 
to varying degrees) becomes more impor- 
tant. An afferent pupillary defect, when 
present, is a helpful objective sign.” 
Laboratory diagnosis assumes greater 
relevance in documenting the patient's 
subjective complaints, particularly when 
hysteria, malingering, or compensation 
may be present. 

Fluorescein angiography is sometimes 
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useful in assessing retrobulba? neuri- 
tis. 51627 Younge” noted leakage of dye on 
fluorescein angiography in areas of ve- 
nous sheathing in patients with acute 
retrobulbar neuritis, acute papillitis, and 
multiple sclerosis. Leakage, however, 
may disappear despite persistence of the 
sheathing. Our six patients had no evi- 
dence of venous sheathing, neovasculari- 
zation,” or fluorescein leakage either on 
the optic disk or at the retinal vessels. 

The presence of sheathing”® is an oph- 
thalmoscopic clue to previous or current 
breakdown of the blood-ocular barrier. 
Angiography, however, is subject to diffi- 
culties in interpretation; for example, ab- 
normal late-phase staining and increased 
or prolonged fluorescein leakage are 
sometimes difficult to differentiate from 
normal papillary and peripapillary fluo- 
rescence. 

Rosen and Ashworth used angio- 
graphic densitometry to examine ten pa- 
tients with retrobulbar neuritis. Their 
study was difficult to appraise because 
the asymptomatic (allegedly nonaffected) 
eye was used as the control. Densitome- 
try requires a rigid standardization of 
photographic technique and no standard 
time after injection has been shown con- 
sistently to be the most effective. Visual- 
evoked response studies of optic neuri- 
tis’? and our study showed that both 
visual-evoked response (Cases 4 and 5) 
and vitreous fluorophotometric (Cases 2 
and 5) tests can demonstrate abnormali- 
ties in the apparently normal eye (Patient 
3, second episode, had a positive vitreous 
fluorophotometric reading in the then 
asymptomatic eye, but had had a docu- 
mented attack of retrobulbar neuritis be- 
fore the study started). 

Vitreous fluorophotometry is probably 
a more accurate and sensitive method 
than densitometry in determining abnor- 
malities of the blood-ocular barrier. The 
abnormally high vitreous fluorophoto- 
metric findings in all six of our patients 
showed an increased permeability of the ~ 
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blood-ovular barrier undetectable by ei- 
ther ophthalmoscopy or fluorescein angi- 
ography. 

Vitreous fluorophotometry may be use- 
ful as objective evidence of (1) acute ret- 
robulbar neuritis, (2) involvement of the 
asymptomatic eye in acute retrobulbar 
neuritis, (3) the duration of neuritic in- 
flammation in acute retrobulbar neuritis, 
(4) a recurrence of acute retrobulbar neu- 
ritis, (5) alterations in the blood-ocular 
barrier in patients with acute retrobulbar 
neuritis and multiple sclerosis, and (6) 
the possible effects of corticosteroids and 
other therapeutic agents in the treatment 
of acute retrobulbar neuritis. 

Objective evidence of acute retrobul- 
bar neuritis—The neuritic or vasculitic 
component of retrobulbar neuritis that 
alters the blood-ocular barrier is located 
in the posterior pole, because vitreous 
fluorophotometric readings do not in- 
crease in the anterior vitreous. We found 
this acute increase in posterior vitreous 
fluorophotometric readings in seven of 
ten eyes with abnormal visual-evoked re- 
sponses (Table 2). 

Patient 6 was particularly interesting 
because his bilateral central Amsler grid 
distortion was only confirmed objectively 
by an increased vitreous fluorophoto- 
metric reading in the right eye and not by 
the visual-evoked response test. The di- 
agnostic value of vitreous fluoropho- 
tometry has been demonstrated by the 
finding that the results of a visual-evoked 
response test are false-negatives in ap- 
proximately 5% to 6% of patients with 
optic neuritis, even when the recording is 
obtained during the acute attack. In 
two of the ten eyes in which visual- 
evoked response testing was done during 
the acute phase of the disease, at the 
same time as vitreous fluorophotometry, 
the visual-evoked response was normal 
but the results of vitreous fluoropho- 
tometry were abnormal. Thus, vitreous 
fluorophotometry may help confirm the 
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diagnosis of acute retrobulbar neuritis, 
particularly when other objective signs 
are lacking. 

Involvement of the asymptomatic eye in 
acute retrobulbar neuritis—In Case 5, 
with symptomatic unilateral visual deficit 
and bilaterally positive vitreous fluoro- 
photometric readings and visual-evoked 
responses, the more marked alteration in 
the visual-evoked response correlated 
positively with the higher vitreous fluoro- 
photometric readings. In Patient 3, 
whose visual-evoked response test was 
not repeated during the second attack, 
the left eye was also asymptomatic and 
had a positive vitreous fluorophotometric 
reading. These findings suggested that 
vitreous fluorophotometry may prove to 
be a sensitive indicator of active subclini- 
cal disease in asymptomatic eyes of pa- 
tients with retrobulbar neuritis. The con- 
firmation of subclinical involvement of 
the asymptomatic eye in retrobulbar neu- 
ritis requires comparing the results of 
vitreous fluorophotometry, visual-evoked 
response tests, and psychophysical tests, 
such as perceptual delay.“ We did not 
make these comparisons in our study. 

Duration of neuritic inflammation in 
acute retrobulbar neuritis—We obtained 
positive vitreous fluorophotometric read- 
ings from four to 27 days after the subjec- 
tive onset of visual deficit (Table 2). The 
highest vitreous fluorophotometric read- 
ing recorded (more than 2.5 times the 
mean normal posterior vitreous value) 
occurred in Patient 2, who was tested 
only four days after he noticed the visual 
deficit (Fig. 3). The asymptomatic eye 
also had an abnormally increased value 
on vitreous fluorophotometry at that 
time. This suggested that vitreous fluoro- 
photometry is probably most helpful 
when it is performed soon after the visual 
deficit is noticed. 

Vitreous fluorophotometric values re- 
turned to normal in five cases. (Patient 5 
was lost to follow-up.) A normal value was 
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4 WEN oa after subjective visual 
YS f deficit noted 
~~~ 48 days 


ened 
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RETINA LENS 
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ud 


MID-VITREOUS 


Fig. 3 (Braude and associates), Case 2. Vitreous 
fluorophotometry of the left eye. Normal value, 
<1.0 x 10°? g/ml. 


first detected seven weeks after the onset 
of visual deficit (Patient 2, right eye). 
However, weekly vitreous fluorophoto- 
metric measurements might have shown 
an earlier return to normal after an acute 
attack. The return of the vitreous fluoro- 
photometric measurements to normal 
demonstrated the regenerative capacity 
of the blood-ocular barrier, even after a 
second attack (Case 1). 

A recurrence of acute retrobulbar neu- 
ritis—Because vitreous fluorophotomet- 
ric findings returned to normal after reso- 
lution of the acute attacks (Figs. 2 and 3 
and Table 2), this technique may be use- 
ful in documenting recurrent attacks of 
retrobulbar neuritis (as occurred in Case 
1), whereas abnormal visual-evoked re- 
sponses can persist as long as five years, 
even in the absence of clinical symp- 
toms.® Patient 1 had an abnormal visual- 
evoked response and a normal vitreous 
fluorophotometric reading in the asymp- 
tomatic period after her first documented 
episode of acute retrobulbar neuritis in 
the right eye. Halliday, McDonald, and 
Mushin” said, “It appears that once pres- 
ent, the increase in latency is unaffected 
by the recovery process which leads to 
restoration of normal amplitude.”” A re- 
current attack, however, may increase 
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the latency in the visual-evoked fesponse 
(Case 1), Because vitreous fluorophoto- 
metric readings are at a normal level once 
the second attack has subsided), demon- 
strating recurrences becomes easier. Pos- 
sibly, however, after many recurrences of 
retrobulbar neuritis, the vitreous fluoro- 
photometric measurements might be nor- 
mal even if a recurrence has been demon- 
strated by other means (false-negative 
test), or it may remain abnormal (false- 
positive test). The regenerative capacity 
of the blood-ocular barrier after many 
attacks of inflammation needs further re- 
search. 

Possible alterations in the blood-ocular 
barrier in patients with acute retrobul- 
bar neuritis and multiple sclerosis— 
Although the inflammation in retrobulbar 
neuritis is presumed to be in the retro- 
laminar portion of the optic nerve, two 
areas alone or in combination may con- 
tribute to the raised permeability of the 
blood-ocular barrier in the posterior 
pole. The first is the optic nerve. The 
second site of alteration in the blood- 
ocular barrier may be the posterior pole 
vasculature, even in the absence of ve- 
nous sheathing. Venous sheathing in mul- 
tiple sclerosis apparently does not extend 
nearer to the optic papilla than 2 disk 
diameters,” but the posterior pole vascu- 
lature may be involved in the alteration of 
the blood-ocular barrier and may be less 
likely to be sheathed than more peripher- 
al vessels. A vascular or perivascular re- 
action has been shown histologically in 
multiple sclerosis plaques in other areas 
of the central nervous system.” Com- 
puted tomography“ and radionuclide 
brain scans have demonstrated in- 
creased permeability of the blood-brain 
barrier. These tests substantiate the rela- 
tionships between multiple sclerosis 
plaques and leaky, incompetent veins in 
the central nervous system. 

Possible effects of corticosteroids and 
other therapeutic agents in the treatment | 
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of acute retrobulbar neuritis—Because 
corticosteroids appear to stabilize the 
blood-ocular barrier, patients with acute 
attacks of retrobulbar neuritis may recov- 
er earlier. Bird and associates“ concluded 
that intraconally administered triamcino- 
lone produced “a trend toward more 
rapid recovery of vision in patients with 
optic neuritis resulting from demyelina- 
tion,” but did not influence the final visu- 
al acuity. We agree with Hepler” that, 
“the natural tendency toward spontane- 
ous improvement of optic neuritis makes 
the effect of treatment difficult to assess.” 
Our Patients 1 (both attacks), 2, 4, and 5 
received adrenocorticotropic hormone 
intravenously or intramuscularly, or cor- 
ticosteroids orally, or both. We did not 
detect any significant difference with vit- 
reous fluorophotometry between our 
treated and untreated patients. Nonethe- 
less, the objectivity of vitreous fluoro- 
photometric measurements allows more 
valid assessment of therapeutic agents for 
retrobulbar neuritis than has been possi- 
ble in the past. 

Finally, a word of caution is appropri- 
ate with any diagnostic test. An abnormal 
vitreous fluorophotometric measurement 
is not specific for retrobulbar neuritis and 
only indicates an alteration in the blood- 
ocular barrier. (Similarly, most investiga- 
tors have been careful to emphasize that 
an abnormal visual-evoked response is 
not specific for acute retrobulbar neuritis 
in patients with multiple sclerosis or 
acute isolated retrobulbar neuritis, but 
may be caused by degenerative and com- 
pressive lesions of the optic nerve. *) This 
change may be secondary to a variety of 
situations, and the results, therefore, 
must be added to the patient’s history, 
clinical findings, and other investigations 
for proper interpretation. We feel confi- 
dent, however, that vitreous fluoropho- 
tometry has a significant role in the man- 
agement of the patient with retrobulbar 
neuritis. 
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* NARROW-BAND (540-nm) GREEN-LIGHT STEREOSCOPIC 
PHOTOGRAPHY OF THE SURFACE DETAILS OF THE PERIPAPILLARY 
RETINA 


Rint S. MANOR, M.D., NORBERTO SCHLEINN, M.D., YUVAL YASSUR, M.D., 
EDUARDO SVETLIZA, O.P., AND ISAAC BEN-SIRA, M.D. 
Petah Tikva, Israel 


We used narrow-band (540-nm) green-light stereoscopic fundus pho- 
tography to study the surface details of the peripapillar retina in 14 
patients. Each photograph was divided into four areas: the papillomac- 
ular bundle, the upper arcuate bundle, the lower arcuate bundle, and 
the nasal sectorial fibers. We scored each area ona scale of 0 (normal) to 
3 (total loss of nerve fiber layer), and compared these scores to those 
obtained by testing the corresponding visual fields. The scores were the 
same in 88 of 111 comparisons; the retinal scores were higher in 17 
comparisons and the visual field scores were higher in six comparisons. 

This photographic technique makes the nerve fiber layer easier to see 
and evaluate and the detection of defects becomes less difficult. 


Visualization of defects in the nerve 
fiber layer has been the concern of a 
number of papers in the past few years, 8 
Ducrey, Delori, and Gragoudas™ pointed 
out that, 


. restriction of the spectral content of the 
illumination to an appropriate narrow spectral 
band or the use of quasi-monochromatic light 
improves both contrast and optical quality over 
that obtained with white light and results in 
enhanced visualization of structures. 


They found that 540 nm was the best 
wavelength for enhancing the details of 
the nerve fiber layer. 

We believed that combining the re- 
stricted spectrum technique with stereo- 
scopic photography would improve the 
resolution of details further. Our purpose 
was to determine the value of this tech- 
nique by correlating the appearance of 
the nerve fiber layer, viewed in 14 cases 
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by an unbiased observer, with the corre- 
sponding perimetric findings. 


SUBJECTS AND METHODS 


Instruments—We modified a Zeiss fun- 
dus camera with an Allen stereoseparator 
by adding a new recoss disk equipped 
with six narrow-band interference filters. 
We used only the green filter (peak filter 
transmission, 540 nm; one-half band- 
width, 50 nm). One of us (R. S. M.) per- 
formed the visual field examinations with 
the Goldmann perimeter. 

Subjects—We selected 14 patients who 
had been referred here to serve as sub- 
jects. They ranged in age from 15 to 69 
years. Seven were men and seven were 
women (Table 1). 

Method—One of us (N. S.) analyzed 
the positive transparencies of the mono- 
chromatic slides without any knowledge 
of the patient’s condition. Each fundus 
photograph was divided into four peripa- 
pillar areas: the papillomacular bundle. 
the upper arcuate bundle, the lower ar- 
cuate bundle, and the nasal sectorial fi- 
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TABLE 1 ° 
DIAGNOSES AND VISUAL FIELD FINDINGS IN 14 PATIENTS 


Diagnoses 


Visual Field Findings 





CR 
~j 


Multiple sclerosis 


bad 


1,M 
2, M, 60 Leber's optic atrophy 
3, F, 41 Craniopharyngioma 
4, M, 27 Acromegaly; deep excavations 
5, F, 43 Pseudotumor cerebri; long-standing 
papilledema 
6, M, 69 Previous operation for pituitary adenoma; 
optic atrophy 
7, F, 26 Normal control 
8, F, 32 Deep-seated tumor on right side; optic 
tract syndrome 
9, F, 27 Tumor of 3rd ventricle; optic tract 
syndrome 
10, M, 33 Diabetes; hypertension; long-standing 
ie papilledema 
11, M, 50 Previous operation for pituitary adenoma; 
optic atrophy 
12, F, 15 Normal control; congenital blurring of optic 
disk margins 
13, M, 45 Optic atrophy, cause unknown 
14, F, 22 Multiple sclerosis 


R.E.: nerve fiber bundle defect 

Caecocentral scotomas 

Left upper quadrantanopia 

Normal 

R.E.: normal. L.E.: increased blind spot; 
upper temporal defects 

Both eyes: lower nasal loss. R.E.; relative 
upper nasal loss 

Normal 

Left-sided hemianopia 


Right-sided hemianopia. L.E.: relative 
central scotoma and relative lower 
temporal loss 

R.E.; nasal defect, increased blind spot. 
L.E.: inferior nasal loss: relative 
temporal defects 

R.E.: temporal defect, greater in upper 
field; nasal contraction. L. E.: blind 

Normal 


Both eyes: altitudinal lower defects; 
absolute nasal defects; relative temporal 
defects 

Both eyes: relative central scotomas; 
temporal defects. L.E.: upper nerve 
fiber bundle defect 





bers. The scoring system we used for 
— evaluating the retinal areas and the corre- 


© sponding visual field areas are shown in 


Table 2. 
RESULTS 


We correlated the scores assigned to 
the four peripapillar areas of the nerve 
fiber layer in each eye (retinal score) and 
the scores of the corresponding visual 
field (visual field score) (Fig. 1). In the 28 
eyes studied, there were 111 correlations 
between retinal scores and the corre- 
sponding visual field scores. (In one case 
the upper arcuate bundle was not visible 
_ in the picture and, therefore, the correla- 
< tion could not be made for this area.) In 
88 of the 111 correlations, the retinal 


= scores were the same as the visual field 


scores. Among these 88, the most fre- 


+ 


quent correlation was between the nor- 
mal nerve fiber layer area and the normal 
visual field (60 evaluations). Next in fre- 
quency was the total loss of the nerve 


TABLE 2 
THE SCORING SYSTEM USED TO COMPARE 
PHOTOGRAPHS OF RETINAL AREAS AND 
THE CORRESPONDING VISUAL FIELDS 











Corresponding 
Score Retinal Area Visual Field 
0 Normal nerve Normal visual 
fiber layer field 
l Gaps in nerve Arcuate scoto- 
fiber layer ma 
2 Moderate diffuse Relative de- 
loss of nerve fect 


fiber layer 
3 Total loss of 
nerve fiber layer 


Total loss of 
visual field 








O 1 2 3 
VFS 


Fig. 1 (Manor and associates), The correlation 
between the score assigned to each retinal area (RS) 
by an unbiased observer and the score of the 
corresponding visual field (VFS). Circle, RS equal to 
VFS; triangle, RS greater than VFS; square, RS less 
than VFS. 


fiber layer and the total loss of the corre- 
sponding visual field (16 evaluations). 
The instances of exact agreement be- 
tween the retinal and the visual field 
scores were almost equally distributed 
among the four peripapillar areas; there 
were 22 instances in the papillomacular 
bundle, 21 in the upper arcuate bundle, 
22 in the lower arcuate bundle, and 23 in 
the nasal sectorial fibers. 

In 17 readings (six of them in the 
papillomacular bundle), the retinal score 
was greater than the visual field score. In 
eight of these, the retinal score was be- 
tween l and 3 but there were no detect- 
able defects in the visual field. The retinal 
score was lower than the visual field score 
in only six of 110 readings. 


DISCUSSION 


Data collected by fundus photography 
with red-free light have indicated that it 
is sometimes difficult to demonstrate the 
early diffuse thinning of the nerve fiber 
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layer and the slit defects located outside 
the upper and lower arcuate bundles. It 
must be noted, however, that the ability 
to discriminate between a normal and an 
abnormal retinal nerve fiber layer de- 
pends on the quality of the photographic 
technique. 

Using a green narrow-band filter rather 
than the red-free filter, which transmits a 
wide range of wavelengths, increases the 
contrast and the visibility of the nerve 
fiber layer. Adding the third dimension, 
that is, stereopsis, further enhances the 
nerve fiber layer. Thus, we found that 
one unbiased observer could evaluate ac- 
curately the normal nerve fiber layer and 
most cases of defective nerve fiber layer. 

Hoyt, Frisen, and Newman® described 
the fundoscopic appearance of the normal 
nerve fiber layer in red-free light in de- 
tail. 

When examining a normal peripapillar 
nerve fiber layer with a pair of narrow- 
band (540-nm) stereoscopic slides, we 
received an impression of retinal thick- 
ness as well as a clearer picture of the 
normal striations. We even observed a 
bulging forward of the crowded axons in 
the upper and lower arcuate bundles. 
This technique also makes visible the 
continuity of the nerve fiber layer over 
the border of the optic disk up to the 
central excavation. 

Recognizing a normal nerve fiber layer 
is important in treating patients at risk for 
optic nerve atrophy because of slow- 
growing intracranial tumors or large optic 
disk excavations and ocular hypertension. 
For example, a woman with acromegaly 
(Case 4) who coincidentally also had deep 
excavations of the optic disks was found to 
have normal retinal and visual field scores 
(Fig. 2). 

With our technique, the attenuated 
nerve fiber layer gives an impression of 
reduced retinal thickness. This impres- 
sion is accentuated when there is an area 
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Fig. 2 (Manor and associates). Case 4. Right fundus of a 27-year-old woman with acromegaly and deep optic 
nerve head excavations. Retinal thickness and nerve fiber layer striations are normal. Note the continuity of 
the striations on the optic disk up to the excavation area (arrowheads). 


of atrophy near normal areas or when the 
retina is compared with the normal retina 
of the fellow eye. 

In one patient with multiple sclerosis 
(Case 1), we found a lack of striations and 
a decrease in retinal thickness, particu- 
larly in the upper arcuate bundle. There 
was a scotoma in the visual field of the 
lower arcuate bundle. In the atrophic 
area, the peripapillar retina appeared to 


be on the same level as the optic disk 
border, whereas in the lower nasal area 
the nerve fiber layer appeared to overlay 
the border of the optic disk (Fig. 3). 
Diagnosing pituitary adenoma can be 
difficult. One of the factors contributing 
to this difficulty is that the optic disks are 
frequently almost normal in color, even 
when there are considerable defects in 
the visual field and the nerve fiber. layer. 





Fig. 3 (Manor and associates). Case 1. Right fundus of a patient with multiple sclerosis. There is a decrease 
in retinal thickness and striations, particularly in the papillomacular bundle and upper arcuate bundle 
(asterisk), contrasting with the greater preservation in the lower arcuate bundle area, where there is an 
evident bulging of the retina and the nerve fiber layer to overlay the border of the optic disk (arrowhead). Note 
the superior temporal vein ascending from an area devoid of nerve fibers to the area of the optic disk in 
contrast to the position of the inferior vein, which is held forward by the nerve fiber layer. 
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Fig. 4 (Manor and associates). Case 6. Fundi of a patient with pituitary adenoma. Top, The right fundus 
lacks striations and has lost retinal thickness in a horizontal band nasal and temporal to the optic disk (asterisk), 
as well as in the lower arcuate bundle. Bottom, The left fundus has a thin retina and lacks striations. Note the 
absence of the striations that normally encroach upon the optic disks. 


The loss of nerve fiber layer, therefore, is 
an important aid in diagnosis. In one of 
our patients (Case 6), who had a pituitary 
adenoma with temporal field loss in the 
right eye, there were no striations and 
retinal thickness was lost in a horizontal 
band nasal and temporal to the optic disk 
as well as in the lower arcuate bundle. 
The left eye of this patient was blind and 
there were no striations or retinal thick- 
ness in the peripapillar retina (Fig. 4). 
The pregeniculate origin of a right- 
sided hemianopia was shown by the 
stereoscopic slides in a patient with left 
optic tract syndrome (Case 9). The nor- 
mal striations, retinal thickness, and 
*bulging of the upper and lower arcuate 


bundles in the right eye were in striking 
contrast to the thinness and lack of stria- 
tions of the retina temporal and nasal to 
the optic disk border in this eye and in 
the upper and lower arcuate bundles of 
the left eye. This demonstrated the atro- 
phy of nerve fiber layer in the blind 
halves of the retina, a finding character- 
istic of optic tract syndrome.**” Addi- 
tionally, the left eye also had defects in 
the upper nasal fibers and in the papillo- 
macular bundle because of the simulta- 
neous involvement of the left optic nerve 
by the tumoral process (Fig. 5). 
Monochromatic stereoscopic photo- 
graphs can also be used to demonstrate 
more easily the thinning of the inner 
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Fig. 5 (Manor and associates). Case 9. Fundi of a patient with left optic tract syndrome and involvement of 
the left optic nerve. Top, The right fundus has a thin retina and lacks striations temporal and nasal to the optic 
disk border, corresponding to the lack of temporal field in this eye. This lack of striations is best seen in the 
papillomacular bundle area (asterisk). Note the bulging of the retina in the normal upper and lower arcuate 
bundles. Bottom, The left fundus has a thin retina and lacks striations in the upper and lower arcuate bundles 
(arrowheads), corresponding to the lack of nasal field in this eye. There are also defects in the nasal fibers, 
particularly in the papillomacular bundle, corresponding to the simultaneous involvement of the left optic 


nerve. 


retina described by Foos” as being pres- 
ent after arteriolar occlusion and the 
small areas of retinal depression consid- 
ered to be a sign of microinfarcts by 
Goldbaum." 

Obviously, further study of the clinical 
uses of narrow-band green-light stereo- 
scopic photography is needed. Despite 
the small number of cases we studied, the 
use of only one scorer, and the difficulty 
in scoring retinal and visual field defects, 
this photographic technique appears to 
be a promising way of improving the 
assessment of the nerve fiber layer. 
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THE EFFECT OF PH AND OSMOLARITY ON THE ABILITY TO 
TOLERATE ARTIFICIAL TEARS 


MICHAEL MOTOLKO, M.D., AND CALVIN W. BRESLIN, M.D. 
Toronto, Canada 


Many patients with keratitis sicca complain that the commercially 
available artificial tears burn when they are instilled and fail to relieve 
their distressing symptoms. We examined the effects of altering both 
the pH and osmolarity of a hydroxypropyl methylcellulose tear substi- 
tute on the tolerance of 15 patients with varying degrees of keratitis 
sicca. Approximately equal numbers of patients selected the neutral 
hypotonic tear preparations and the isotonic or near-isotonic alkaline 
tear substitutes. The isotonic alkaline tear preparation was preferred 
by the majority of our patients with moderate or severe dry eyes. A 
commercially available alkaline tear substitute is needed. 


Keratoconjunctivitis sicca is one of the 
more common distressing clinical prob- 
lems facing the ophthalmologist. The 
symptoms range from mild ocular irrita- 
tion to severe, disabling ocular pain and 
visual loss from corneal damage. Al- 
though artificial tears are the main thera- 
py for the dry eye, many patients com- 
plain that the commercially available tear 
substitutes burn when instilled and fail to 
provide relief for their discomfort. 

In an effort to provide our patients with 
a more comfortable artificial tear, we 
set out to determine empirically what 


a o features of an artificial tear were im- 
portant for improved tolerance by the 


patient. Having confirmed that an alka- 
line tear substitute was preferred by the 
majority of our patients with keratitis 
sicca,! we then examined the effects 
of varying both the pH and osmolarity 
of a hydroxypropyl methylcellulose tear 
substitute. 
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SUBJECTS AND METHODS 


During an 18-month period, we stud- 
ied 15 patients (three men and 
12 women, ranging in age from 27 to 
76 years) with keratitis sicca. All had 
moderate to severe symptoms of burning, 
foreign-body sensation, photophobia, 
or dryness associated with rose bengal 
staining of the cornea and conjunctiva, 
diminished height of the precorneal 
tear film meniscus (less than 0.5 mm), 
and less than 10 mm of wetting by 
Schirmer strip testing. 

We asked each subject to grade the 
symptoms of burning, foreign-body sen- 
sation, dryness, itching, photophobia, 
tearing, blurred vision and tired eyes as 
absent, mild, moderate, or severe. Con- 
junctival injection, conjunctival chemo- 
sis, and rose bengal staining of the cor- 
nea, conjunctiva, or both were graded in 
a similar fashion. The height of the pre- 
corneal tear film meniscus was measured 
with the variable slit of a slit lamp. 

All ocular therapy was discontinued 24 
hours before the patient entered the 
study. The trial was divided into three 


parts and conducted in a randomized, , 


Bloor St. West, Suite 311, Toronto, Ontario, MSX l 
double-masked, cross-over fashion. - 


2W2 Canada. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 91:781-784, 1981 781 


782 


The test solutions were a hydroxypro- 
pyl methylcellulose tear substitute with a 
borax-boric acid buffer system. 

In part 1 of this study, we examined the 
patients ability to tolerate tear substi- 
tutes with a pH of 7.4 and osmolarities of 
250, 200, and 150 mOsm/liter (Table 1). 
Each preparation was used for a two- 
week period. The patients were instruct- 
ed to instill the drops as often as neces- 
sary but no less than four times per day. 
At the conclusion of each two-week peri- 
od, we evaluated the patients’ symptoms 
and the slit-lamp findings. The patients 
were asked which solution they pre- 
ferred. 

Part 2 was conducted in a similar man- 
ner and involved comparing the patients’ 
stated preferences from part 1 with an 
isotonic (300 mOsm) alkaline tear substi- 
tute with a pH of 8.4 (Table 1). Alkaline 
artificial tears with approximately this pH 
have been well tolerated by patients with 
dry eyes. 

In the final phase of this project, we 
compared the patients’ ability to tol- 
erate .tear substitutes with a pH of 8.4 
and osmolarities of 250, 200, and 
150 mOsm/liter (Table 1). The patients 
were then asked to state their overall 
preference. 


RESULTS 


Of the 15 patients, 14 expressed a 
preference after completing part 1 of this 
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study. Six selected the 250-mOsm solu- 
tion, four chose the 200-mOsm solution, 
and four preferred the 150-mOsm solu- 
tion. 

We then correlated these preferences 
with the clinical severity of the symptoms 
as determined by the patients’ subjec- 
tive responses. The results are shown in 
Table 2. 

Each patient’s preferred osmolarity so- 
lution at pH 7.4 was then compared with 
an isotonic (300 mOsm) alkaline tear sub- 
stitute with a pH of 8.4. Seven of 14 
patients selected the alkaline artificial 
tear as the most comfortable. Of these, 
five had originally selected the 250- 
mOsm solution and two the 200-mOsm 
solution. Of the seven other patients who 
chose the neutral (pH 7.4) tear substitute, 
one selected the 250-mOsm solution, two 
chose the 200-mOsm solution, and four 
preferred the 150-mOsm solution. These 
results and the relationship between clin- 
ical severity and osmolarity preference 
are shown in Table 2. Interestingly, the 
four patients who had preferred the 150- 
mOsm solution at pH 7.4 in part 1 made 
the same choice in part 2. 

The final phase of this project com- 
pared the patients’ ability to tolerate arti- 
ficial tears with a pH of 8.4 and varying 
osmolarities. Twelve of 14 patients ex- 
pressed a preference in this part of the 
study. Seven of 12 patients selected the 
250-mOsm solution, three chose the 200- 


TABLE 1 
COMPOSITION OF TEAR SUBSTITUTES 
aacesenateeneeneevererneeenesssssssesressneesreete eee UO 
Osmolarity (mOsm/liter) 


At pH 7.4 


Constituents 


Sodium chloride 4.18 g 32 g 2.49 g 4,5 ¢ 3.0g 2.31 g 1.57g 
Potassium chloride 2.23 g 1.48 g 0.53 g 37g 252 1.46 g 0.53 g 
Borax 0.2 g 0.2 g 0.2 g 2.0 g 2.5 g 2.5 g 2.5 g 
Boric acid 3.0 g 3.0 g 3.0 g 2.5 g 2.5g 25 g 2.5 g 
Hydroxypropyl methylcellulose 3.0 g 30 g 3.0 g 3.0g 3.0g 3.0 f 3.0 g 
Benzalkonium chloride 0.2 ml 02 ml 02 ml O2m 02m 02 m 02 
Purified water Enough to reach a volume of 1,000 ml 





At pH 8.4 
150 


= 
x 
= 
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TABLE 2 ° 
CLINICAL SEVERITY OF SYMPTOMS AND OSMOLARITY PREFERENCES 


S : ae annie Un YVEIVEVT VEY UVEVUVIVYE A AAAA roc ee ee rT enmeshed 


OEE < Preferred No. of Patients With Keratitis Sicca 
~ Osmolarity 
(mOsm/liter) pH Mild Moderate Severe 
IS E ne SEA ESD SARC een AIO ee IE ee etre enn senna torre eee 
Part 1 of Study 
150 7.4 2 1 1 
200 7.4 i 2 1 
250 7.4 l 3 2 
Part 2 of Study 
150 7.4 2 l 1 
200 7.4 0 2 0 
250 7.4 0 l 0 
300 8.4 2 2 3 
Part 3 of Study 
150 8.4 l 1 Q 
200 8.4 1 0 2 
250 8.4 if 4 2 





mOsm solution, and two preferred the tions burn when they are instilled and 


150-mOsm solution (Table 2). tend to aggravate rather than relieve 
_ | their ocular discomfort. _ 
DISCUSSION Jones and Coop’ were the first to dem- 


The search for the ideal artificial tear onstrate the value of an alkaline artificial 
has led to an emphasis on the develop- tear in the treatment of patients with dry © 
ment of tear substitutes that mimic the eyes. Their preparation was a carboxy- 
composition. of normal tears. Normal methylcellulose tear substitute with a 
tears are iso-osmotic with a mean pH bicarbonate buffer system. A major prob- 
value of 7.0.45 Commercial tear substi- lem with this product was that the bicar- 
tutes vary in their polymer content and bonate buffer was heat-labile, creating 
viscosity, but tend to be isotonic with a problems with heat sterilization. This led 
pH ranging from neutral to acid (Table 3). to the development of a hydroxypropyl 
O Unfortunately, many patients with kerati- methylcellulose tear substitute with a 
© tis sicca complain that these tear prepara- _borax-boric acid buffer system.’ This 
a preparation has a pH of 8.5 and is mar- > 
keted in the United Kingdom under the 


TABLE 3 trade name of Hypromellose. 
OSMOLARITY AND PH OF COMMERCIAL TEAR Unfortunately, a comparable tear sub- s 
SUBSTITUTES stitute is not yet commercially available _ 








in North America. This study, based sole- 





Product pH Osmolarity Jy on the patients’ subjective responses, 
Adsorbotear 7.23 Isotonic confirmed the value of an alkaline iso- 
ope a ie io Sa tonic tear substitute in treating keratitis 
Isopto-Tears 1.0% l. sotonic poe ae; Pe al Me 
Teas Naire 6 91 a sicca, especially in patients with moder- 
Liquifilm Tears 4,66 Isotonic ately severe complaints. 
an Forte ae BE Hypotonic saline has been used in con- 
Lyteers F sotonic 
Hc 700 yostoi junction with hydrophilic bandage lenses , 





to treat severe dry eyes with excellent 
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results.¥ We have also successfully used 
half-normal saline solutions to control the 
symptoms of dry eye in our patients who 
wear cosmetic hydrogel contact lenses. 

One possible explanation of the success 
of hypotonic saline in these situations is 
that patients with keratitis sicca have 
hypertonic tears.’ Furthermore, Gilbard 
and Farris? found that four of five patients 
with severe keratitis sicca preferred a 
half-normal saline tear substitute to an 
isotonic neutral tear substitute.’ 

Our results supported the view that a 
hypotonic tear substitute is a valuable 
therapeutic alternative in treating dry 
eyes. The majority of our patients with 
moderately severe dry eyes, however, 
preferred the isotonic or near-isotonic 
alkaline tear substitute to the half-normal 
saline, pH-neutral artificial tear. Part of 
this difference may be explained by the 
different methods used to determine clin- 
ical severity. In our series, clinical severi- 
ty was determined by the patients’ sub- 
jective responses rather than by rose 
bengal staining of the cornea and con- 
junctiva. We have found that objective 
slit-lamp findings correlate poorly with 
the severity of the patients’ complaints. 

It is clear that no one tear preparation 
is consistently better tolerated. The pref- 
erences of the patients may change, prob- 
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ably reflecting the fluctuating nature of 
keratoconjunctivitis sicca, We have, how- 
ever, demonstrated the value of a hypo- 
tonic neutral artificial tear and an isotonic 
alkaline tear substitute in treating pa- 
tients with dry eyes. The isotonic alkaline 
tear substitute is especially valuable in 
those patients with moderately severe 
disease. A hypotonic tear substitute is 
now commercially available, and there is 
a need for an isotonic alkaline tear substi- 
tute as well. 
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THE LACK OF TOXICITY OF INTRAVITREALLY ADMINISTERED 
TRIAMCINOLONE ACETONIDE 


Brooks W. McCCUEN II, M.D., 


MICHAEL BESSLER, B.S., Yasuo Tano, M.D., 


DAVID CHANDLER, B.S., AND ROBERT MACHEMER, M.D. 
Durham, North Carolina 


We gave one eye of each of 21 rabbits an intravitreal injection of 1 mg 
of triamcinolone acetonide; the other eye received an injection of an 
equal volume of saline solution as a control. Results of slit-lamp 
examinations, ophthalmoscopy, intraocular pressure, electroretinogra- 





phy, and light and electron microscopy all remained normal throughout 
the three-month course of the experiment, demonstrating the lack of 
ocular toxicity of triamcinolone acetonide in the rabbit. 


With recent improvements in vitrecto- 
my instrumentation and techniques, it is 
now possible to reattach initially a high 
percentage of retinal detachments with 
extensive massive periretinal prolifera- 
tion. Unfortunately, these favorable re- 
sults in the early postoperative period are 
not maintained and the ultimate progno- 
sis for reattachment is low.! This high 
redetachment rate postoperatively is 
probably caused by continued prolifera- 
tion in residual membranes on the sur- 
face of the retina. This has led to the 
search for a pharmacologic method of 
inhibiting these processes. Intravitreally 
injected corticosteroids, including triam- 
cinolone acetonide, are effective in in- 
hibiting proliferation in rabbits induced 
both by the injection of autologous fibro- 
blasts? and by perforating trauma.’ 

While many short- and long-acting cor- 
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ticosteroid combinations have been used 
periocularly, there are few published re- 
ports regarding the potential toxic effects 
of these medications used intraocularly.*" 
We wanted to determine the oak 
ocular toxicity of triamcinolone acetonide 
after intravitreal injection into the rabbit 
eye. 


MATERIAL AND METHODS ° 


We studied 42 eyes of 21 pigmented 
rabbits weighing between 2.5 and 3.5 kg 
each. All eyes underwent baseline exami- 
nations including slit-lamp examination, 
ophthalmoscopy, and fundus photogra- 
phy. We obtained intraocular pressure 
measurements and electroretinographic 
recordings on three separate occasions. 

Each pupil was then dilated with 
phenylephrine 10% and the rabbits 
anesthetized with 2 ml of ketamine 
(100 mg/ml) injected intramuscularly. We 
applied one drop of proparacaine HCl 
0.5% to each eye as a topical anesthetic. 
We then chose randomly one eye of each 
rabbit to receive 1 mg of triamcinolone 
acetonide suspended in 0.1 ml of bal- 
anced saline solution. The fellow eye re- 
ceived only an equal volume of balanced 
saline solution. The eye was gently prop- 
tosed by applying orbital pressure. Under.” 


AMERICAN JOURNAL OF OPHTHALMOLOGY 91:785-788, 1981 785 


786 


o 
observation with indirect ophthalmosco- 
py, the 27-gauge needle of a tuberculin 
syringe containing 0.1 ml of the material 
to be injected was inserted approximately 
5 to 6 mm posterior to the corneoscleral 
limbus in the superotemporal quadrant. 
The bevel-up needle tip was directed to 
the posterior vitreous cavity and the ma- 
terial was slowly injected over the area of 
the visual streak. The needle was then 
withdrawn and the eye repositioned in 
the orbit. 

We performed slit-lamp examinations, 
ophthalmoscopy, fundus photography, 
intraocular pressure measurements, and 
electroretinography at the same time of 
day on the third, seventh, and 28th days 
after the injection in all of the rabbits. 
Additionally, we repeated each test after 
three months in ten rabbits. A series of 
five intraocular pressure measurements, 
done with an applanation tonometer, of 
each eye were made and the results aver- 
aged. 

Bilateral, simultaneous electroretino- 
grams were obtained for all rabbits. We 
designed a dome apparatus containing a 
fluorescent pre-adapting light encircling 
a Grass PS22 Photostimulator fixed to the 
top of the dome. The unanesthetized rab- 
bit was gently restrained and the pupils 
dilated with one drop of phenylephrine 
10%. Topical anesthesia (proparacaine 
HCI 0.5%) was administered and a bipo- 
lar Burian-Allen contact lens was placed 
in each eye. The rabbit was pre-adapted 
for three minutes and then dark-adapted 
for 11 minutes. A series of three flashes 
spaced one minute apart produced trac- 
ings that were photographed from the 
oscilloscope screen and then measured. 
We recorded the average values for the A 
and B wave of each eye as the scotopic 
measurements, after which the rabbit 
was light-adapted for three minutes and 
photopic recordings made. 

After the final examination, the rabbits 
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were killed with an overdose of sodium 
pentobarbital. One rabbit was killed on 
day 3, ten rabbits on day 28, and ten 
rabbits three months after the injection. 

The globes were enucleated immedi- 
ately and placed in cold cacodylate- 
buffered 2% glutaraldehyde. We re- 
moved a corneal button and made an 
incision through the corneoscleral limbus 
to allow faster penetration of the fixative 
into the eye. After a minimum fixation 
time of 24 hours, the eyes were rinsed 
in cacodylate-buffered solution and bi- 
sected circumferentially 4.5 mm posteri- 
or to the corneoscleral limbus. The ca- 
lottes were examined under a dissecting 
microscope and photographs were taken. 
A 3 x 3-mm area of the visual streak was 
then excised from the calotte and post- 
fixed in 2% osmium tetraoxide in 0.1 M 
cacodylate buffer dehydrated in ethanol, 
and embedded in Epon-Araldite. We 
stained l-u sections with paragon for 
light microscopy, and 60-nm_ sections 
with uranyl acetate and lead citrate for 
electron microscopy. We used growth 
curve analysis for statistical significance 
in all comparisons. 


RESULTS 


Slit-lamp examinations failed to show 
any changes in the anterior segment in 
either the corticosteroid-treated or the 
control eyes. All lenses remained clear 
throughout the course of the study. 

Triamcinolone acetonide was ophthal- 
moscopically visible as a white mass that 
became smaller as time passed. We iden- 
tified it in all rabbits on days 3 and 7. It 
was still ophthalmoscopically visible in 12 
of 20 eyes after one month. After three 
months, no corticosteroid was visible in 
any of the ten treated eyes. There were 
no ophthalmoscopic changes in the reti- 
nas of the treated eyes or the control 
eyes, 

There were no significant differences 
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in intraocular pressure between the corti- 
costeroid-treated eyes and the control 
_ eyes at any time during the course of the 
= study (P > .5). Additionally, there were 
no significant differences in intraocular 
pressure between the  pre-injection 
measurements and the post-injection 
measurements of the control eyes at any 
time during the study (P = .19), indicat- 
ing that the corticosteroid had no system- 
ic effect on intraocular pressure. 

There were no significant differences 
between the control and corticosteroid- 
treated eyes with respect to the scotopic 
and photopic B waves (P > .5) and the 
scotopic A waves (P = .12) throughout 
the study. Interestingly, there was a sig- 
nificant elevation of the scotopic and pho- 
topic B waves and the scotopic A waves 
for both groups of eyes in the early post- 
injection period compared to their pre- 
injection levels (P < .05). 

Results of both light and electron mi- 
croscopy of the retina were normal at all 
times, and we detected no differences 
between the the two groups. 


DISCUSSION 


A single, pure, intravitreal triamcino- 
lone acetonide injection appears to be 
well tolerated in rabbit eyes. The cortico- 
steroid disappeared in eight of 20 eyes by 
one month after the injection and in all 
ten treated eyes after three months. 

Cataract formation and increases in in- 
traocular pressure have been described 
with long-term topical, subconjunctival, 
and systemic corticosteroids, but these 
changes did not occur during the three- 
month period of this study. Possibly, 
some triamcinolone remained in these 
eyes for longer periods, although it was 
not visible clinically, but we think that 
unlikely. 

The electroretingraphic data showing 
no significant differences between the 
corticosteroid-treated and control eyes 
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were supported by the absence of oph- 
thalmoscopic changes and the normal 
findings from light and electron micros- 
copy throughout the course of the study. 


Interestingly, there was an apparent elec- ee 


troretinographic response to the injec- 
tion itself, manifested by a transient ele- 
vation of the A and B waves in the early 
post-injection period in both groups. 

Few corticosteroid preparations have 
been evaluated for toxicity when injected 
into the vitreous cavity. Graham and Pey- 
man’ found intravitreally administered 
dexamethasone to be nontoxic to rabbits. 
Oppelt, White, and Halpert’ failed to 
produce changes in aqueous humor for- 
mation rate or outflow facility with intra- 
vitreally administered hydrocortisone in 
cats. Phillipots,° however, described cat- 
aract formation after the injection of 
methylprednisolone acetate, a depot- 
corticosteroid, into the anterior chamber 
of humans. It is important to remember 
that we used a preparation of pure triam- 
cinolone acetonide in this study and that 
our data can be applied to to commercial 
corticosteroid preparations only with cau- 
tion, because our pilot studies have dem- 
onstrated a marked ocular toxicity with 
some commercial betamethasone prepa- 
rations. The cause of this toxicity may 
prove to be the vehicle rather than the 
corticosteroid itself.’ 

Tano and associates**® have shown that 
intravitreally injected corticosteroids, in- 
cluding triamcinolone acetonide, inhibit 
experimental intraocular fibroblast prolif- 
eration and subsequent traction reti- 
nal detachments in rabbits. This study 
demonstrated triamcinolene acetonide’s 
apparent lack of any significant toxicity 
when injected into the vitreous cavity of 
the rabbit. This experimental reduction 
in proliferation, coupled with the ab- 
sence of ocular toxicity, suggested that 
clinical trials of intravitreally adminis- 
tered triamcinolone acetonide in humans 
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with massive periretinal proliferation 
should be considered. 
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FIXATION TECHNIQUES FOR SECRETORY COMPONENT IN HUMAN 
LACRIMAL GLAND AND CONJUNCTIVA: 


ELISABETH J]. COHEN, M.D., AND MATHEA R. ALLANSMITH, M.D. 
Boston, Massachusetts 


We compared biopsy specimens of human lacrimal gland and con- 
junctiva preserved by alcohol-acetic acid with the same tissues pre- 
served by freezing to find secretory component. Secretory component 
was found in lacrimal gland preserved both by alcohol-acetic acid and 
by freezing. The structure of the tissue was better preserved with the 
alcohol-acetic acid fixation. Three of eight conjunctival specimens 
preserved by alcohol-acetic acid showed weak staining for secretory 
component in a few superficial epithelial cells. We found no nonspecific 
staining of the conjunctiva with the control antiserum, rhodamine- 
labeled goat antibovine serum. Two specimens preserved by freezing 
were unreadable; four of the remaining six stained nonspecifically with 
both control antiserum and antisecretory component antiserum. One of 
the remaining two specimens stained with neither the control nor the 
experimental antiserum; the second may have had more staining with 
the experimental antiserum than with the control. We found no 
evidence for including the conjunctiva in the secretory IgA immune 


system. 


The secretory immune system consists 
of tissues in which IgA-producing plasma 
cells are adjacent both to epithelial cells 
that produce secretory component and to 
a mucosal surface bathed in fluid rich in 
secretory IgA. Secretory component and 
IgA are present in human tears’; secreto- 
ry component is present in the human 


i : lacrimal gland.? The lacrimal gland has 
- IgA-producing plasma cells in its inter- 


stitium, secretory-component-producing 
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epithelial cells in its acini, ducts, and 
tubules, and secretory IgA in the tears 
bathing its mucosal surface. (Secretory 
component apparently helps to transport 
IgA from the interstitium through the 
epithelial structures to the tears.) Thus, 
this gland is generally considered a part 
of the secretory immune system. 

We do not know whether the conjunc- 
tiva is part of the same system of mucosal 
immunity. The substantia propria of the 
conjunctiva has IgA-producing plasma 
cells, and the conjunctival surface is 
bathed in tears containing secretory IgA. 
If secretory component is produced by 
the conjunctival epithelium, then the 
conjunctiva can be considered part of the 
secretory immune system. If not, it prob- 
ably should not be considered part of the 
system. This question is of some interest, 
because the conjunctiva is more exposed 
to foreign antigens than is the lacrimal ° 
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gland, and may be capable of local clonal 
expansion of IgA-producing cells. 

We reported that, in human tissue pre- 
served by an alcohol-acetic acid mixture, 
secretory component was present in the 
lacrimal gland but not in the conjunctiva.’ 
By contrast, Franklin, Prendergast, and 
Silverstein’ reported that secretory com- 
ponent was present in both the lacrimal 
gland and the conjunctival epithelium of 
rabbit tissue preserved by freezing. The 
difference in the two sets of results may 
be related to species differences or to the 
methods of tissue processing. To deter- 
mine if alcohol-acetic acid preservation 
could have prevented us from finding 
secretory component in conjunctival tis- 
sues, we used immunofluorescent tech- 
niques to search for secretory component 
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MATERIAL AND METHODS 


Tissues—We preserved lacrimal gland 
biopsy specimens from five patients, two 
by alcohol-acetic acid and three by freez- 
ing. We obtained conjunctival specimens 
from eight subjects. Each specimen was 
divided in two; one half was preserved by 
alcohol-acetic acid and one half by freez- 
ing (Table). 

Tissue preparation—We placed the tis- 
sue for alcohol-acetic acid processing in a 
fresh mixture of absolute alcohol and ace- 
tic acid in a 19:1 dilution by the method of 
Wolman and Behar’ and then processed it 
as previously reported.’ We placed the 
tissue for freezing in OCT embedding 
media and froze it rapidly in a cryostat. 
Both sets of tissues were cut in sections 


in human lacrimal gland and conjunctiva 4 p thick. 

preserved by alcohol-acetic acid and by Staining techniques—We used the 

freezing. direct immunofluorescent technique. 
TABLE 


CLINICAL DATA AND STAINING RESULTS 


Staining Results 


Di . Aleohol-Acetic Acid Freezing 
iagnosis; 
Specimen Reason for Biopsy Control* Experimental’ Control* Experimental’ 
Lacrimal Gland 
1 Pseudotumor of orbit — +++ Not done Not done 
2 Dry eye; to rule out — ++ Not done Not done 
Sjégren’s syndrome 
3 Dry eye; to rule out Not done Not done = FETT 
Sjégren’s syndrome 
4 Dry eye; to rule out Not done Not done — ++ 
Sjégren’s syndrome 
5 Thyroid exophthalmos Not done Not done ~ ++++ 
Conjunctiva 
1 Cataract, glaucoma —- 7 i aa tE+ 
2 Cataract, uveitis — + Unreadable Unreadable 
3 Cataract s a Ea RI +++ 
4 To rule out — = Unreadable Unreadable 
pemphigoid 
5 Contact lens _ + - — 
conjunctivitis 
6 Chalazion —— ~ — + 
T Chalazion = + +++ +++ 
§ Chalazion = — +++ +++ 


*Control, goat antibovine serum. 


"Experimental, goat antihuman secretory component. 
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Tetramethylrhodamine isothiocyanate-la- 
beled goat antihuman secretory compo- 
- nent at a dilution of 1:5 was used to stain 
the tissues as described previously.’ For a 
control, we used rhodamine-conjugated 
goat antibovine serum to stain the tissue 
in the same fashion. We examined the 
tissues under a Leitz microscope fitted 
with an osmium HBO 100 burner and 
appropriate exciter filters for rhodamine. 

Tissues were photographed with 
Kodak Ektachrome film (ASA 400) with an 
exposure time of 30 to 60 seconds. The 
film was developed at ASA 800. 

On Ouchterlony analysis, the goat anti- 
human secretory component formed two 
lines against human tears; one formed a 
pattern of identity with antihuman IgA. 
This antiserum has demonstrated strong 
antisecretory activity and weak anti-IgA 
activity on lacrimal gland tissue pre- 
served by alcohol-acetic acid.’ 

On Ouchterlony analysis, the rhoda- 
mine-conjugated goat antibovine serum 
formed one line with normal human 
serum. There was no identity between 
this line and a line formed between nor- 
mal human serum and goat antihuman 
IgG. 


RESULTS 


Lacrimal gland—The two processing 
techniques gave comparable results in 
the lacrimal gland (Table). Rhodamine- 
conjugated goat antibovine serum did 
not stain tissue preserved by alcohol- 
acetic acid or by freezing (Figure, a and 
c). Tetramethylrhodamine isothiocyanate- 
labeled goat antihuman secretory com- 
ponent stained epithelial cells in the 
lacrimal gland preserved with both 
alcohol-acetic acid and freezing (Figure, 
b and d). As expected, secretory compo- 
nent stained some acini but not all acini. 
Even within acini, secretory component 
stained some cells but did not stain some 
adjacent cells. As Allansmith and Gil- 
lettet previously reported, secretory 
component stained the acini less brightly 
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than the tubules. The tissue preserved by 
alcohol-acetic acid was better preserved 
than the frozen tissue. 

Conjunctiva—In the conjunctiva, the 
results obtained with alcohol-acetic acid 
and freezing were not the same (Table). 
All eight specimens preserved with alco- 
hol-acetic acid could be judged accurate- 
ly for staining with secretory component, 
whereas two of the eight specimens pre- 
served by freezing were of inadequate 
quality to be judged accurately. 

We found no staining with rhodamine- 
conjugated goat antibovine serum in 
any specimen processed with alcohol- 
acetic acid (Figure, e and g). In five of 
these specimens, no staining occurred 
with tetramethylrhodamine isothiocya- 
nate-labeled goat antihuman secretory 
component (Figure, f). In three of the 
specimens, areas of the epithelium 
stained for human secretory component 
(Figure, h), but not as strongly as did the 
lacrimal gland. In these specimens, se- 
cretory component stained a small pro- 
portion of the conjunctival epithelium, 
compared with the widespread staining of 
the lacrimal gland epithelium. 

The results with frozen conjunctival 
tissue were quite different. In four of the 
six frozen specimens, both the control 
goat antibovine serum and the goat anti- 
human secretory component stained the 
conjunctival epithelium diffusely (Fig- 
ure, i and j). In these specimens, secreto- 
ry component staining was no more posi- 
tive than was staining with the control. 
The staining in the frozen conjunctival 
epithelium was diffuse, unlike the local- 
ized staining in the three tissues pre- 
served in alcohol-acetic acid. 

In one frozen specimen, neither goat 
antibovine serum nor goat antihuman se- 
cretory component stained the conjuncti- 
val epithelium. In another, we thought 
that secretory component an. 
stained more than the control, but this 


could not be definitely determined. This e 


specimen was judged to be equivocal. 


* 
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Figure (Cohen and Allansmith), Sections of human lacrimal gland and conjunctiva. a, Lacrimal gland 
preserved with alcohol-acetic acid and treated with control antiserum (rhodamine-labeled goat antibovine 
serum). Note absence of staining. b, Lacrimal gland preserved with alcohol-acetic’ acid and treated with 
_-thodamine-labeled goat antihuman secretory component. Note staining in acini (single arrow) and small 
-ductule (double arrow). c, Lacrimal gland preserved by freezing and treated with control antiserum. No 
staining is present. (Lipofuscin granules cause autofluorescence seen in this section.) d, Lacrimal gland 
preserved by freezing and treated with secretory component. Note staining of acini (arrow). e, Conjunctiva 
preserved with alcohol-acetic acid and treated with control antiserum. The surface of the epithelium is 
autofluorescent, but no specific staining is present. f, Conjunctiva preserved with alcohol-acetic acid and 
treated with secretory component. No specific staining is present. g, Conjunctiva preserved with 
alcohol-acetic acid and treated with control. No staining is present. h, Conjunctiva preserved with 
alcohol-acetic acid and treated with secretory component. Specific staining is present in superficial epithelial 
cells (arrow). i, Conjunctiva preserved by freezing and treated with control. Note diffuse staining. j, 


Conjunctiva preserved by freezing and treated with secretory component. Note diffuse staining. 


—— 


DISCUSSION 


The findings in lacrimal gland pre- 
served by alcohol-acetic acid and by 
freezing were comparable. Both stained 
with goat antihuman secretory compo- 
nent; neither stained with rhodamine- 
conjugated goat antibovine serum. Thus, 
in the lacrimal gland, the alcohol-acetic 
acid fixation method did not destroy se- 
cretory component. 

In the conjunctiva, the results obtained 
with the two techniques differed. In 
three of the eight conjunctival specimens 
preserved by alcohol-acetic acid, we 
found areas of staining for secretory com- 
ponent. The staining was weak and lim- 
ited in extent, compared with that 
observed in the human lacrimal gland 
similarly processed. We do not think that 
the occasional epithelial cell with secreto- 
ry component is compelling evidence 
that the conjunctiva produces secretory 
component. Immunoglobulin has also 
been seen in epithelial cells,° even 
though it is not produced there. Thus, we 
have no strong evidence that the conjunc- 
tiva is part of the secretory immune sys- 
tem. 

In conjunctival tissue preserved by 
freezing, we observed apparent nonspe- 
cific sticking of goat antibovine serum 
and goat antihuman secretory component 


to conjunctival epithelium. Therefore, 
we do not believe we obtained specific 
information from the conjunctival tissue 
preserved by freezing. 
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°" NOTES, CASES AND INSTRUMENTS 


A SIMPLE METHOD OF 
REPAIRING INADVERTENT 
FILTERING BLEBS AFTER 

CATARACT SURGERY 


WILLIAM E. BRUNER, M.D., 
A. EDWARD MAUMENEE, M.D., 
AND WALTER J. STARK, M.D. 
Baltimore, Maryland 


We have developed a simple, 
safe, and effective procedure for 
repairing inadvertent filtering 
blebs after cataract surgery with 
several interrupted 7-0 or 8-0 silk 
sutures placed externally over the 
bleb and through the wound cleft, 
and without opening the conjunc- 
tiva or the anterior chamber. We 
have treated more than 20 eyes 
successfully with this method. 


An inadvertent filtering bleb after cata- 
ract surgery is a potentially serious com- 
plication. Although many blebs clear up 
spontaneously, a bleb that does not re- 
solve may lead to several major problems: 
it increases the risk of delayed intraocular 
infection’; it may cause problems with 
fitting a contact lens, especially a soft 
lens; and it can result in hypotony, a flat 
anterior chamber, or, rarely, maculop- 
athy.° 

Persistent blebs may be the result of a 
wound dehiscence under the conjuncti- 
va, caused by poor wound closure at the 
time of surgery, postoperative complica- 
tions, or blunt trauma to the globe after 
surgery.” Most blebs, however, occur 
after uneventful and well-performed cata- 
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ract surgery. Maumenee’ stated that the 
use of fine, synthetic, nonreactive sutures 
has contributed to the increased inci- 
dence of inadvertent blebs seen after 
cataract surgery. Corticosteroids have 
also been implicated in the formation of 
such blebs.* Whatever the initial cause, 
there is almost always a wound cleft or 
tract beneath the bleb that connects with 
the anterior chamber. 

Various treatments for inadvertent fil- 
tering blebs have been described. These 
include direct surgical closure,’ chemical 
cauterization,” electrical coagulation," 
and cryotherapy.” We have developed a 
simple and safe surgical method for clos- 
ing such blebs that, to the best of our 
knowledge, has not been described pre- 
viously. To date there have been no com- 
plications from this technique. 


MATERIAL AND METHODS 


Before surgery, the patient should un- 
dergo gonioscopy to determine the exact 
location of the cleft in the corneoscleral 
wound. At surgery topical anesthesia is 
combined with a subconjunctival anes- 
thetic or a retrobulbar injection if neces- 
sary. The bleb is then collapsed and dis- 
persed by pressure from a cotton-tipped 
applicator (Fig. 1, a, b, and c). This al- 
lows the surgeon to see the area of the 
wound dehiscence through the conjuncti- 
va. Next, one or more interrupted 7-0 or 
8-0 silk sutures are placed in a radial 
fashion through the cornea 2 mm anterior 
to the corneoscleral cleft. They are car- 
ried through the wound at about two 
thirds of the corneal depth, and out 
through the conjunctival surface about 2 
to 3 mm posterior to the cleft (Fig. 1, d 
and e). The number of sutures needed 
depends on the size of the wound cleft. 
The sutures are tied securely and left in 
place (Fig. 2) for about two weeks unless 
there is excessive inflammatory reaction. 
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Fig. 1 (Bruner, Maumenee, and Stark). a, Sur- 
geon’s view of inadvertent bleb with cleft in corneo- 
scleral wound. b, Cross-section showing bleb and 
communication with anterior chamber. c, Cotton- 
tipped applicator used to flatten bleb for better 
visualization of cleft. d, Placement of silk sutures. e, 
Cross-section after completion of the procedure. 


RESULTS 


One of us (A.E.M.) has used this tech- 
nique to treat more than 20 patients. All 
the inadvertent blebs were repaired. 
There have been no clinically significant 
complications from the procedure and no 
late recurrences of the bleb. 


DISCUSSION 


The reported incidence of inadvertent 
postoperative filtering blebs has ranged 


s 
y 
é 





Fig. 2 (Bruner, Maumenee, and Stark). Surgeon’s 
view after completion of the procedure, showing 
severäl interrupted silk sutures in place. 
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from 1% to 7.7%.°" About 70% to 80% of 
these blebs disappear spontaneously 
within six months,® but serious complica- 
tions can occur in blebs that persist and 
are not repaired. There have been sever- 
al reports of endophthalmitis and visual 
loss in patients with these blebs.'* Cer- 
tainly any patient with a clinically signifi- 
cant bleb that persists for more than two 
or three months and any patient who has 
foreign-body sensation, ocular irritation, 
or excessive tearing needs a bleb repair. 
Also, if persistent leakage of aqueous 
causes a shallow anterior chamber, hy- 
potony, or macular edema, the bleb 
should be repaired. 

Previous methods of bleb repair have 
included cryotherapy,” electrocautery,” 
chemical cautery,’ and open suturing of 
the wound dehiscence.’ Each of these 
methods carries a risk of significant com- 
plications. Cryotherapy may require sev- 
eral treatments. Cases of sympathetic 
ophthalmia after chemical cautery of a 
bleb have been reported.” Electrocau- 
tery often requires several applications 
(in some instances, as many as six); and 
the failure rate is 4% to 5%.” Open 
suturing of the wound dehiscence re- 
quires raising a conjunctival flap and ex- 
posing the eye to the risks of major intra- 
ocular surgery. These risks include the 
possibility of flat anterior chamber, 
endophthalmitis, and vitreous loss or lens 
touch when the patient who has a bleb 
also has an intraocular lens implant. 

Our technique is a closed method, and 
it does not involve dissecting a conjuncti- 
val flap or exposing a wound dehiscence. 
It is a simple, fast, effective, and safe 
procedure, and it does not require special 
instruments. 


REFERENCES 


1. Ashline, J. W., and Ellis, P. P.: Endophthalmi- 
tis and contact lenses. Am. J. Ophthalmol. 66:960, 
1968. 

2. Dixon, J. M., Young, C. A., Jr., Baldone, J. A., 
Halberg, G. P., Sampson, W., and Stone, W., Jr.: 


796 


Complications associated with the wearing of contact 
lenses, J.A.M.A. 195:901, 1966. 

3. Wild, J. J.: Endophthalmitis. In a contact lens 
wearer. Am. J. Ophthalmol. 54:847, 1962. 

4. Kanski, J. J.: Treatment of late endophthalmitis 
associated with filtering blebs. Arch. Ophthalmol. 
91:339, 1974. 

9. Yannuzzi, L. A., and Theodore, F. H.: Cryo- 
therapy of postcataract blebs. Am. J. Ophthalmol. 
76:217, 1973. 

6. Swan, K. C., and Campbell, L.: Unintentional 
filtration following cataract surgery. Arch. Ophthal- 
mol. 71:43, 1964, 

7. Maumenee, A. E.: The shoestring suture for 
wound closure. In Emery, J. M., and Paton, D. 
(eds.): Current Concepts in Cataract Surgery. Select- 
ed Proceedings of the Third Biennial Cataract Surgi- 
cal Congress. St. Louis, C. V. Mosby Co., 1974, pp. 
118 and 119. 

8. Kirk, H. Q.: Corticosteroids as a cause of filter- 
ing blebs after cataract extraction. Am. J. Ophthal- 
mol. 77:442, 1974. 

9. Christensen, R. E., and Rundle, H. L.: Repair 
of filtering blebs following cataract surgery. Arch. 
Ophthalmol. 84:8, 1970. 

10. Gehring, J. R, and Ciccarelli, E. C.: Tri- 
chloracetic acid treatment of filtering blebs following 
cataract extraction, Am. J. Ophthalmol. 74:622, 
1972, 

ll. Kirk, H. Q.: Treatment and prevention of fil- 
tering blebs following cataract extraction. In Emery, 
J. M., and Paton, D. (eds.): Current Concepts in 
Cataract Surgery. Selected Proceedings of the Third 
Biennial Cataract Surgical Congress. St. Louis, C. V. 
Mosby Co., 1974, pp. 259-261. 

12. Douvas, N. G.: Cystoid bleb cryotherapy. 
Am. J. Ophthalmol. 74:69, 1972. 


BILATERAL HERPETIC KERATITIS 
DURING MEASLES 
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AND M. Marcus, M.D. 
Beer-Sheva, Israel 


A 10-month-old boy with a se- 
vere case of measles (including 
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pneumonia, high fever, respira- 
tory distress, and signs of measles 
encephalopathy) developed bilat- 
eral corneal ulcers. Laboratory 
tests showed that the ulcers were 
caused by herpes simplex virus. 
The ulcers healed after mechani- 
cal debridement and treatment 
with topical antibiotics and patch- 
ing. 


Bilateral corneal herpetic ulcers during 
measles in children may be related to the 
lowered immune response during infec- 
tion with measles. 


CASE REPORT 


A 10-month-old boy was hospitalized with fever, 
rash, and an upper respiratory infection of three days’ 
duration. He was the youngest of eight children, had 
no record of previous illnesses, and had received 
polio vaccine and triple vaccine injections. Measles 
was diagnosed. 

Two weeks after admission the child could not 
open his eyes because of severe photophobia. An 
examination disclosed a corneal ulcer in his right eye. 
Two days later a corneal ulcer was also found in his 
left eye. Topical treatment with chloramphenicol 
drops and ointment and systemic vitamin A was 
begun, but there was no improvement. On the third 
day, a slit-lamp examination disclosed widespread 
dendritic corneal ulcers with underlying infiltration 
of the superficial layers of the stroma in both eyes. 
Treatment with idoxuridine drops every hour, homa- 
tropine 1% twice daily, and tetracycline and idoxur- 
idine ointments at bedtime was instituted. Ten days 
later there was no change in the shape of the corneal 
ulcers or the corneal infiltration. 

Mechanical debridement of both corneas was per- 
formed while the child was under general anesthesia. 
After debridement both eyes were patched and treat- 
ed topically with homatropine 1% drops and chlo- 
ramphenicol ointment. Within three days the corneal 
ulcer of the right eye had healed, leaving a slight 
corneal haze. The corneal epithelium in the left eye 
had to be scraped again a week later, and then healed 
with topical antibiotics and patching. By that time, 
the measles, which had taken a severe form, includ- 
ing pneumonia with high fever and respiratory dis- 
tress and clinical signs of measles encephalopathy, 
had resolved. 

After six months with no further treatment, the 
keratitis had not recurred. A fine nebula was present 
in the right cornea. 

Laboratory techniques—Measles was diagnosed 
serologically by a drop in specific antibody titers, 
tested by the hemagglutination inhibition tech- 
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nique.’ An antibody titer of 1:256 in a blood sample 
taken four weeks after the illness started was followed 
three weeks later by a drop in antibody titer to 1:64. 
Serologic tests for rubella by the hemagglutination 
inhibition technique were negative (1:8). IgG titers 
to herpes simplex virus in blood samples taken 19 
and 25 days after the onset of clinical herpetic infec- 
tion were 1:40 and 1:80 respectively, by the indirect 
immunoperoxidase antibody to membrane antigen 
technique.* However, it should be noted that a 1:40 
to 1:80 rise in antibody titer is not considered a 
significant rise diagnostically, and was probably the 
result of the serum samples being taken so close 
together. The diagnosis of herpes simplex viral infec- 
tion was based on viral isolation. 

The removed corneal epithelium was cultured on 
human embryonic fibroblasts and herpes simplex was 
isolated and identified as type 1. 


DISCUSSION 


Primary infection with herpes simplex 
is most common in the age groups be- 
tween 6 months to 5 years and 16 to 25 
years. The cornea is involved in 40% to 
66% of cases of ocular infection, whereas 
bilateral corneal involvement is relatively 
uncommon (0.5% to 9.5% of cases).*' 

In our case, there was no history of 
herpes simplex infection in our patient or 
his family. Our patient was at the lower 
age limit of the high-risk group, and the 
main feature of his infection was bilateral 
corneal involvement accompanied by 
mild conjunctivitis. 

We know that there is a punctate kera- 
titis with catarrhal conjunctivitis in many 
cases of measles.* Bacterial conjunctivitis 
with bilateral corneal ulcers is possible in 
debilitated children.* The possibility of 
bacterial secondary infection caused by 
the lowered immune response in measles 
has long been suspected.** Recent stud- 
ies of viral secondary infection caused by 
the altered immune response found in 
measles have implicated adenovirus and 
herpes simplex.” 

In our case, the child developed an 
unusually severe bilateral corneal herpet- 
ic infection that seemed to be related to 
his immunologic state. Possibly some of 
the reported cases of keratitis during 
measles or in malnourished children 
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were the result of herpes simplex virus 
infection. . 
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NEW SCLERAL PLUGS FOR USE 
DURING VITRECTOMY 


EDWARD K. Issey III, M.D., 
Dyson HICKINGBOTHAM, 
AND MAURICE B. LANDERS III, M.D. 
Durham, North Carolina 


We have devised two new 
scleral plugs for use in vitreous 
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surgery when intraocular pres- 
sure is not maintained by the orig- 
inal 20-gauge plug as the incision 
stretches. Modification of the con- 
figuration of the heads of the plugs 
facilitates their identification dur- 
ing surgery, without hindering the 
surgeon's ability to handle them 
with scleral plug forceps. 


We have devised two new self- 
retaining scleral incision plugs that ex- 
pand the capacities of the scleral plugs 
designed by O'Malley and Tripp! for 
closed-eye intraocular surgery including 
vitrectomy. These new plugs, with shafts 
of 19-gauge and 18-gauge diameter, also 
have different head sizes to facilitate their 
identification during the surgical proce- 
dure. 

The plugs vary in dimension (Fig. 1). 
The original 20-gauge plug has a head 
2 mm in diameter. The new 19-gauge 
plug has a head 2.4 mm in diameter and 
the new 18-gauge plug has a head 2.8 mm 
in diameter. The shaft of all three plugs is 
3 mm in length (Fig. 2). The diameter 
of the 20-gauge plug shaft is 0.9 mm: 
the 19-gauge shaft is 1.1 mm and the 
15-gauge shaft 1.3 mm in diameter. They 
are made of a high-grade (No. 316) stain- 
less steel. 

All the plugs fit in the autoclavable 
silicone plug holder. All three can be 
grasped and inserted with standard cap- 
sule forceps or with scleral plug forceps. 





Fig. Hickingbotham, and Landers). 


1 (Isbey, 
Heads of 20-gauge (left), 19-gauge (middle), and 
15-gauge (right) scleral plugs. The head of the 


20-gauge plug is 2 mm in diameter, that of the 
19-gauge plug is 2.4 mm, and that of the 18-gauge 
plug is 2.8 mm. 
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Fig. 2 (Isbey, Hickingbotham, and Landers). Head 
and shaft of new 19-gauge plug. The shaft has a 
length of 3 mm and a diameter of 1.1 mm. 


The scleral plugs are used during vit- 
rectomy and other types of closed-eye 
intraocular surgery whenever the inci- 
sion sites need to be closed temporarily, 
such as when the eye is to be examined 
by indirect ophthalmoscopy during a vit- 
rectomy. 

In long operations the scleral incisions 
tend to stretch and widen. The 20-gauge 
scleral plugs fit loosely into 20-gauge 
openings, but cannot withstand increased 
intraocular pressures. One solution to 
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this problem is a suture at one end of the 
incision with insertion of the 20-gauge 
plug. However, this procedure slows the 
operation and often does not completely 
solve the problem, because fluid can leak 
around the suture. The 19-gauge scleral 
plug can be inserted instead of the 20- 
gauge plug and will maintain the intraoc- 
ular pressure. If the original 20-gauge 
incision has become extremely stretched, 
it can be firmly plugged with an 18-gauge 
plug. The 18-gauge plugs can also be 
used to plug stretched incisions originally 
made for 19-gauge instruments. 
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INCISION SPREADER FOR 
RADIAL KERATOTOMY 


JAMES P. GILLs, M.D., 
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BRUCE M. KISKADDON, M.D., 

AND RANDY SPENCER 
New Port Richey, Florida 


We devised Colibri forceps with 
reversed points that allow the sur- 
geon to determine the depth of an 
incision by direct visualization. Al- 
though designed for radial kera- 
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Fig. 1 (Gills and associates). Gills incision spread- 
er (X9). 


totomies, the forceps can be used 
in other procedures as well. 


In radial keratotomy it is essential that 
the incision extend to the proper depth if 
the correction obtained is to remain per- 
manent. To ensure that the correct depth 
is reached, we devised forceps* that al- 
low the surgeon to look into the kera- 
totomy wound and determine the depth 
of the incision by direct visualization 
(Fig. 1). These Colibri forceps, which can 
also be used in other surgical procedures, 
have reversed points that spread the tis- 
sues around the wound apart (Fig. 2). 

When the bottom of the incision is in 
the middle of the stroma, it looks cloudy. 
As the incision extends deeper, the bot- 
tom of the wound becomes glistening and 
clear, indicating that further cutting is 
unnecessary. 


* Available from Storz Instrument Co., 3365 Tree 


Court Ind. Blvd., St. Louis, MO 63122 (No. E9015). 





Fig. 2 (Gills and associates). Magnified view of the 
teeth of the Gills incision spreader (X 11.5). 


| MEETINGS, CONFERENCES, SYMPOSIA 


ADVISORY GROUP OF THE 
WORLD HEALTH ORGANIZATION 

The Advisory Group of the World 
Health Organization’s Blindness Preven- 
tion Program met in Delhi, India, in 
February 1981. The group reaffirmed the 
priorities assigned to eye-care delivery 
and control of the major preventable and 
curable causes of blindness in the devel- 
oping world (blinding infections, malnu- 
tritution, filariasis, and cataracts). After 
three years of attempting to define ap- 
propriate strategies, however, the partic- 
ipants concluded that the Blindness Pre- 
vention Program was an operational 
anomaly. 

Smallpox eradication has been the pro- 
totypical WHO program. It was highly 
focused and brought enormous resources 
to bear on a single disease. Its successor, 
the Expanded Program for Immuniza- 
tion, applies a similar strategy to the 
prevention of other diseases (diphtheria, 
tetanus, pertussis, polio, tuberculosis, 
and measles). Similarly, the Diarrheal 
Control Program stresses improved 
water supplies and oral rehydration ther- 
apy for the prevention and treatment of 
all major forms of gastroenteritis. 

Prevention of blindness, that is, pre- 
venting or reversing a condition (blind- 
ness) that has diverse causes, each of 
which requires its own particular ap- 
proach, is considerably more complex. 
Dealing with masses of neglected cata- 
racts requires specialized equipment and 
surgical skills; onchocerciasis requires 
coordinated, multinational vector sup- 
pression; nutritional blindness requires 
changes in dietary patterns, and blinding 
infection requires environmental sanita- 
tion and mass treatment. 

Prevention of blindness is, therefore, 


e beyond the capabilities of a single pro- 


+ 


gram or collection of experts. It can only 
be achieved through integration into 
other, ongoing activities. The same im- 
provement in water supplies and sanita- 
tion sought for diarrheal control should 
have a favorable impact on both trachoma 
and nutritional blindness; expansion of 
village-level primary health care should 
provide a vehicle for nutrition education, 
administration of vitamin A capsules, su- 
pervision of antibiotic use, and identifica- 
tion of cataract cases in need of referral: 
measles immunization will remove one of 
the commonest precipitating events of 
xerophthalmia. 

From this perspective, the program’s 
most productive venture to date has been 
the establishment of a worldwide net- 
work of collaborating centers. Ten exist 
(London, Baltimore, San Francisco, Be- 
thesda, Bamaco, Guatemala, Lima, To- 
kyo, Delhi, and Moscow), with more to 
follow. Each is a repository of expertise 
relevant to one or more of the target 
diseases. They are expected to share this 
expertise through collaborative training 
and research. To develop effective inter- 
vention strategies, each of these Centers 
must extend its expertise into relevant 
public health disciplines, while nonoph- 
thalmic institutions competent in public 
health need to be added to the collaborat- 
ing network. As a beginning, the Adviso- 
ry Group endorsed a proposal for a train- 
ing program leading to a master’s degree 
in public health ophthalmology to be 
held, alternately, at Johns Hopkins and 
the University of London. 

The challenges and opportunities these 
new directions raise are likely to domi- 
nate the Advisory Group’s deliberations 
in the years to come and to effect a radical 
shift in its orientation. 

ALFRED SOMMER 
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THE DILEMMA OF THE 
MONOCULAR DRIVER 

Recent legislative acts at federal and 
state levels were designed to help the 
handicapped individual enter the main- 
stream of everyday life. The Federal Re- 
habilitation Act of 1977 prohibits discrim- 
ination in employment, housing, and 
education on the basis of handicap, and 
= mandates whatever reasonable assistance 
individuals need to perform at their cho- 


= sen occupation. As a result, transporta- 


tion, social, educational, and business 
interests have increased their efforts to 
provide handicapped individuals with a 
full range of mobility and experience. 
Conflict occurs when increasing the activ- 
ities of the handicapped might endanger 
other individuals. An example of this di- 
lemma is the monocular driver. In May 
1980, in the case of Louis ex rel. Welles 
vs Metropolitan Transit Commission,’ the 
Minnesota courts were asked to deter- 
mine if monocular drivers could function 
at the most responsible level of driving 


licensure, driving school buses, emer- 
gency vehicles, and commercial passen- 


ger vehicles. We, as concerned profes- 


sionals, are being asked to considér the 
monocular driver and investigate the 
scope of the problem. 

Investigators have reported that: 

1. Gross reduction of the visual field 
on one side, or monocularity, is associ- 
ated with a seven-fold increase in inter- 
sectional crashes and pedestrian inju- 
ries.2 This is important because 40% of 
urban crashes occur at intersections.’ 

2. Monocular drivers tend to have in- 
juries on the side of blindness and blind- 
ness on the right side is more serious than 
blindness on the left side.* Freytag and 
Sachs, of the Medical Examiner's office 
in Baltimore, reported ocular and visual 
pathway defects in five pedestrians and 
two drivers killed in Maryland. They 
demonstrated at autopsy long-standing 
ocular lesions on the side of the injury. 
Freytag and Sachs believed that the visu- 


al defect contributed to these deaths, and : 
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that visual deficiencies must contribute to 
many crashes but-are obscured by other 
factors. 

3. Liesmaa’ showed that visually limit- 
ed drivers have more hazardous driving 
patterns than others. In his on-the-road 
study of drivers committing specific driv- 
ing errors, he matched normally sighted 
drivers with a control group on the same 
road. Among 25 drivers entering major 
roads dangerously, 12% to 48%, depend- 
ing on the criteria applied, were visually 
limited and two were blind in one eye. 

4. In a Kentucky study,’ monocularity 
was four times more frequent among 
those cited for multiple driving violations 
than in an ophthalmic office patient popu- 
lation. The incidence of monocularity in 
general ophthalmic private practice has 
been calculated at 2% (424 of 21,000 
patients).* In the Kentucky study of 991 
drivers identified for whom medical ex- 
aminations were recommended on the 
basis of (1) three or more reportable 
crashes in 24 months, (b) the driver's 
statement that he blacked out or could 
not remember the accident, (c) an obvi- 
ous medical impairment at the time of 
license examination, (d) a sworn affidavit 
by two citizens about the driver’s limita- 
tion, or (e) a voluntary report by an 
attending physician, it was found that the 
incidence of monocularity was 8% (80 of 
991 drivers). 

Conversely, other investigators*™ have 
stated that there are few research data to 
support restrictions on drivers based 
solely on visual limitations, except for the 
totally blind. Brody” said that “numerous 
statistical studies have found little signifi- 
cant relationship, and often none at all 
between drivers’ visual abilities and their 
records of safety on the road.” Lewis and 
associates” went as far claiming that their 
study showed that aircraft pilots were 
significantly more accurate when landing 
if they used only one eye. 
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Manus and Less? estimated that in 
some states only one handicapped indi- 
vidual with the potential ability to drive 
out of four is licensed. Current legislation 
seeks to reach these three other individu- 
als and encourage them to obtain driving 
licenses. Driving does extend their expe- 
rience and provide greater opportunities 
for freedom and independence. These 
opportunities must be counterbalanced 
by personal responsibility: the handi- 
capped driver must know the limitations 
imposed by his handicap (the monocular 
driver, for example, should use rapid 
head turns to lessen the risk of intersec- 
tional crashes or of striking a pedestrian 
on the blind side). We must weigh cir- 
cumscribed and even conflicting research 
against sound clinical judgment. “There 
are statistics that indicate a deaf driver 
has few accidents and violations, or per- 
sons with poor vision have less severe 
accidents (therefore the blind driver 
would be the safest driver). ”” 

We must delineate and interpret the 
visual abnormality limiting the driver, 
and counsel our patients about their han- 
dicap and its effect on driving and other 
activities. We must report those individu- 
als with handicaps that may affect their 
driving ability or create added risks for 
drivers. Physicians do not, and should 
not, grant, rescind, or limit licenses to 
drivers. Their critical and professional 
advice, however, is necessary to sound 
licensing decisions. Only when the han- 
dicapped driver is licensed to function at 
the highest level that his handicap allows, 
without added risk of injury to himself or 
others, will the dilemma be resolved. 

After careful consideration it is our 
opinion that the monocular driver should 
not be licensed for Class I professional 
driving such as school buses, public 
transportation, and emergency vehicles. 

ARTHUR H. KEENEY 
JAMES GARVEY 


Minnesota, Second Division 
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JEAN NORDMANN 


The passing of another great leader has 
deeply saddened the international com- 
munity of ophthalmologists and eye re- 
searchers. Dr. Jean Nordmann, professor 
and former chairman of the Department 
of Ophthalmology at the University of 
Strasbourg School of Medicine, died on 
Sept. 23, 1980. He was in his 84th year. 

Dr. Nordmann was world-renowned 
for his contributions to the practice of 
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ophthalmology, his skills as an ocular 
surgeon, and his imaginative research. 
His accomplishments were recognized 
with many awards, including the Grand 
Gold Medal Cirincione Award of the 
Italian Society of Ophthalmology, the 
Cavara Medal of the Ophthalmological 
Society of Rome, the Colle Award of the 
French Foundation for Medical Research, 
and an honory doctorate from Aristotle 
University in Salonika, Greece. His stat- 
ure as a leader of ophthalmology is also 
reflected in the fact that he served as 
president of many international organiza- 
tions and chaired numerous meetings and 
symposia. 

The range of Dr. Nordmann’s scientific 
interests was extraordinary. His hun- 
dreds of publications include many highly 
original studies on neuro-ophthalmology, 
glaucoma, strabismus, and ocular pathol- 
ogy. Throughout his career, however, the 
research problems that intrigued him the 
most were the biochemistry of the lens 
and the nature of cataract. The depth of 
his interest is evident in his 1926 M.D. 
thesis on “Contributions to the Study of 
Cataracts” and his 1946 doctoral disserta- 
tion on “Physiology of the Lens. His 
research on lens biochemistry, published 
in 1954 under the title “Biologie du Cry- 
stallin,” was a rich source of information 
that inspired other investigators to ex- 
plore the areas opened by his pioneering 
studies. 

Although Dr. Nordmann’'s scientific 
and medical accomplishments are well 
known, I believe that he will be most 
vividly remembered by those who knew 
him as a kind, compassionate, and inspir- 
ing leader who befriended young physi- 
cians and investigators of many national- 
ities, and one who helped to build the 
spirit of international scientific coopera- 
tion with his personal warmth and charm. 


Jun H. KINOSHITA 


+ 
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CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8⁄2 x ll-inch bond 


paper, with 1'/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages, 


Dangers of Similar Packaging 


Editor: 

I would like to point out a dangerous 
similarity in the packaging of a medica- 
tion frequently used in ophthalmic sur- 
gery—hyaluronidase (Wydase)—and that 
of a potent vasopressor (Wyamine). 

This similarity could cause confusion 
or, more importantly, a serious life- 
threatening situation if the wrong drug 
were mixed with a local anesthetic. 

The medications are both manufac- 
tured by Wyeth and have the logo of the 
company prominently displayed. The let- 
tering is small and a casual glance might 


miss the differences (Figure). 

One of my patients was almost given a 
mixture containing Wyamine rather than 
Wydase before undergoing surgery. For- 
tunately, the mistake was noticed. Al- 
though an injection of Wyamine into the 
retrobulbar fatty tissue probably would 
not have been dangerous, an intravenous 
injection might have caused a life- 
threatening hypertensive reaction. 

Wydase is highly purified bovine tes- 
ticular hyaluronidase. Wyamine sulfate 
is a sympathomimetic agent similar to 
p-phenylethylamine and is an indirectly 
acting sympathomimetic amine that re- 
leases norepinephrine. The increase in 
blood pressure produced by mephenter- 
mine is probably the result of an increase 
in cardiac output. 

Unfortunately, look-alike and sound- 
alike medications are not uncommon. A 
near-tragic occurrence, caused by simi- 
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Figure ‘Rumelt). The two packages resemble each 
other closely. 


larly confusing packaging, was reported 
by Duane! who pointed out that fluo- 
rescite (fluorescein sodium) and fluoro- 
uracil are packaged in almost identical 
fashion and that the ampules are very 
similar in appearance. Fortunately, a pa- 
tient who was to undergo a fluorescein 
angiogram did not receive the 10 ml of 
fluorouracil intravenously that would 
have been fatal. 

The ophthalmic surgeon must be alert 
to the potentially dangerous situations 
that may occur in the operating room. 

MICHAEL B. RUMELT, M.D. 
Creve Couer, Missouri 


REFERENCE 
l. Duane, T. D: F luorescite-fluorouracil, A near- 


ly tragic confusion in identity. Am. J. Ophthalmol, 
TEITI, 1974. 


Acquired Cyclic Esotropia in an 
Adult Eye 
Editor: 
There were some points in the article, 
“Acquired cyclic esotropia in an adult 
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eye, by B. T. Troost, L. Abel, J. Noreika, 
and F. M. Genovese (Am. J. Ophthalmol. 
— 91:8, 1981), that I did not understand and 
whose validity I question. In Figure 2, 
the middle tracing depicts viewing with 
the right eye. The right eye starts fixation 
at zero while the left eye starts in a 
10-degree esophoric position. As the 
right eye moves to the right, there is no 
significant movement of the left eye. As 
the right eye moves back to the center, 
again there is no significant movement of 
the left eye. I wonder if the authors 
actually looked behind the cover of their 
eye-movement recording device to ob- 
serve the left eye. It is difficult to believe 
that the left eye did not move while the 
right eye was making 10-degree saccades 
to the right and back to primary again. 
This tracing was performed on the ortho- 
tropic day, when there was no manifest 
deviation. 

This same type of eye movement was 
recorded on the esotropic day (depicted 
in Figure 3). On the top portion of this 
tracing, again with the right eye viewing, 
the left eye makes a conjugate movement 
to the right as the right eye changes 
fixation from primary to 10 degrees right. 
The left eye appears to make a larger 
movement than the right eye and also a 
larger movement to refixate back towards 
the primary position. 

This discrepancy is hard to understand 
and I wonder whether the tracing in the 
middle of Figure 2 is not an artifact. I 
performed saccadic velocity tracings on a 
patient with cyclic esotropia! and found 
that conjugate movements were made 
with each eye with voluntary, horizontal 
saccades, no matter which eye was doing 
the fixing. It is difficult to understand 
why the left eye would not move to the 
right (Herring’s Law) as the right eye 
made voluntary horizontal saccades. 

Another question concerns Figure 3. 
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On the bottom of this tracing, one done 
on the esotropic day, the left eye is said to 
do the viewing and the right eye to be 10 
degrees esotropic. However, the tracing 
shows both eyes starting in the zero posi- 
tion; the right eye is not esotropic. Was 
this tracing incorrectly labeled? Is this 
the correct tracing? The tracing as it 
appears in THE JOURNAL and as it is 
described in the legend cannot be cor- 
rect. 
Henry S. METZ, M.D. 
Rochester, New York 


REFERENCE 
1. Metz, H. S., and Jampolsky, A.: Alternate day 


esotropia. Am. J. Pediatr. Ophthalmol. Strabismus 
16:40, 1979. 


Reply 
Editor: 

We agree with Dr. Metz that the eye 
movements of our patient with acquired 
cyclic esotropia were unusual. This is 
why we felt that they were worth report- 
ing. We will discuss his points in order. 

The patient's eyes did do what Figure 2 
illustrates. The absence of movement in 
the left eye during right gaze is not an 
artifact; for larger rightward movements 
some left adduction was observed. We do 
find this remarkable behavior in an ortho- 
tropic patient. Again, on the patient's 
esotropic day, the left eye did make hy- 
permetric movements while covered. It 
also tended to drift while covered. 

We agree that the reason for this dis- 
crepancy is not immediately apparent. It 
does not follow, however, that it is an 
artifact. Unfortunately, the paper by Drs. — 
Metz and Jampolsky was not available to — 


us during the preparation of our manu ve 





script. The eye movements of his patient 


and ours evidently differed; so, however, 


do their clinical findings. Ours was a- 
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unique’ case of alternating esotropia ac- 
quired in adulthood and, as such, may 
well represent a distinct clinical entity. 
The violation of Hering’s Law does not 
surprise us, as this is a not infrequent 
finding in nystagmus and strabismus pa- 
tients. 

There is, indeed a drafting error in 
Figure 3. The zero line for the right eye 
should be 10 degrees further right. The 
legend is correct; the eye is esotropic. 

Larry A. ABEL, PH.D. 
B. T. Troost, M.D. 
Cleveland, Ohio 


Incision Size Needed for the Kelman 
Intraocular Lens 
Editor: 

My colleague J. J. Kanski recently re- 
corded an instructional tape on intraocu- 
lar lenses and sent it to me for my com- 
ments. When I listened to it I heard the 
statement that “the Kelman lens can be 
introduced into the eye through an inci- 
sion as small as 3 mm.” I questioned this 
on the grounds that it must be impossible 
to introduce a rigid object with a diame- 
ter of 5 mm into the anterior chamber 
through an incision 3 mm wide. In reply 
Mr. Kanski drew my attention to the 
article, “The changing scene of intraocu- 
lar implant lens surgery” (Am. J. Oph- 
thalmol. 88:819, 1979), in which N. S. 
Jaffe says just that. Dr. Jaffe goes on to say 
that the anterior chamber angle- 
supported lens “can be used with either 
an intra- or extra-capsular cataract extrac- 
tion—This is a significant advantage be- 
cause it requires the surgeon to change 
his method of cataract extraction.” 

Surely what he meant to say was, “be- 
cause it does not require the surgeon to 
change his method of cataract extrac- 
tion.” 

The reputation of THE JOURNAL is such 
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that statements made in it, particularly 
by authors as respected as Dr, Jaffe, tend 
to be accepted as gospel and copied from 
publication to publication and tape to 
tape. 

Just for the record, there are two ver- 
sions of the Choyce Mk. IX implant—the 
5-mm version that goes in easily enough 
through a 6-mm incision and the 4-mm 
version that goes in through a 5-mm 
incision. 

D. P. CHoyce, M.S., F.R.C.S. 
Essex, England 


Reply 


Editor: 

I agree with Dr. Choyce that it is 
impossible to introduce a currently used 
Kelman intraocular lens through an inci- 
sion as small as 3 mm, but I remind him 
that the original Kelman intraocular lens 
had a much smaller diameter. I can intro- 
duce a posterior chamber intraocular lens 
6 mm in diameter through a 6-mm inci- 
sion. This is possible because there is a 
certain amount of give to the margins of 
the incision, permitting a rigid object to 
pass through. 

There is also the problem of the no- 
menclature. The width of an incision 
often means the chord length of the inci- 
sion. This may be considerably different 
from the arc length of the incision. If we 
speak of the size of the incision according 
to the number of clock hours, the arc and 
chord lengths of an incision can vary 
greatly depending on the location of the 
incision. Obviously, in posterior incisions 
these lengths are greater than in anterior 
incisions. 

My personal view is that there is little 
to be gained by speaking of a 4-mm 
incision as having a significant advantage 
over one of 6 mm. 

Finally, Dr. Choyce is correct about 
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the error in the sentence he quotes. It 

should read “does not require.” 
i NORMAN S. JAFFE, M.D. 
Miami, Florida 


BOOK REVIEWS 


Orbital Tumors, 2nd ed. By John W. 
Henderson. New York, Brian C. Deck- 
er Division of Thieme-Stratton Ince., 
1980. Hardcover, 607 pages, index, 347 
black and white figures, 13 color fig- 
ures. $70 


It was a pleasure to read the second 


edition of Dr. Henderson’s monumental 


work on orbital tumors. The book is or- 
ganized into three sections. The first cov- 
ers applied anatomy and diagnostic mo- 
dalities, the second individual tumors, 
and the third surgical approaches to or- 
bital tumors. In the first chapter, Dr. 
Henderson provides the reader with an 
adequate review of the orbital anatomy 
and frequently interjects pertinent clini- 
cal points related to the anatomy being 
discussed. The second chapter, which 
considers diagnostic approaches to orbit- 
al tumors, contains a new section on 
computed tomography. Here, Dr. Hen- 
derson briefly presents the basic aspects 
of this technique and adequately de- 
scribes the computed tomographic fea- 
tures of the more common orbital tu- 
mors. 

In Chapter 3, Dr. Henderson classifies 
the various orbital tumors and discusses 
their relative incidence, based upon his 
personal experience with 764 consecutive 
cases. This gives the reader a framework 
for categorizing the specific tumors to be 
discussed later. In Chapters 4 to 23, Dr. 
Henderson discusses the clinical and 
pathological features of the many tumors 
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and pseudotumors that involve the orbit. 
In these comprehensive chapters, he pro- 
vides a detailed account of the more com- 
mon orbital tumors but manages to in- 
clude adequate information on rare 
orbital conditions as well. 

The final three chapters on surgical 
approaches to orbital tumors are well 
written, well illustrated, and valuable to 
the ophthalmologist, neurosurgeon, max- 
illofacial surgeon, and other specialists. I 
was personally disappointed that the 
chapter on orbital exenteration, present 
in the first edition, was not included in 
this second edition. Dr. Henderson in- 
formed me that it was deleted because of 
cost and space factors and because the 
technique of exenteration has been ade- 
quately discussed in other publications. 

In the preface, Dr. Henderson outlines 
his reasons for writing this second edi- 
tion. These included the increasing use of 
computed tomography in orbital diagno- 
sis, the use of immunochemistry in the 
diagnosis of lymphoid tumors, changes in 
the recommended treatment of rhab- 
domyosarcoma, the increased revogni- 
tion of “newer” orbital tumors, and the 
increasing role of electron microscopy in 
the diagnosis of some tumors of equivocal 
origin, 

For the most part, he has succeeded in 
blending these new concepts into the 
body of the text. The computed tomo- 
graphic features of many tumors are in- 
cluded and the changing concepts of 
lymphoid tumors are mentioned, al- 
though further amplification of these 
concepts would have been desirable. The 
treatment of orbital rhabdomyosarcoma 
has been updated. Some appropriate 
comments on electron microscopy have 
been included, although a few electron 
photomicrographs would have been help- 
ful. 


Dr. Henderson’s method of presenting 
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the bibliography at the end of each chap- 
ter is superb. He-has grouped the refer- 
ences under each specific tumor and thus 
provided a pertinent minibibliography 
for each given subject. This gives the 
reader who wishes to review a specific 
condition a readily available source for 
more detailed study. 

We should all be grateful to Dr. Hen- 
derson for providing this second edition. 
His vast experience in the diagnosis and 
treatment of orbital tumors is reflected 
throughout this text. Every practitioner 
who encounters diseases of the orbit 
should have it as a reference source. This 
updated second edition will most certain- 
ly insure that this book will continue to 
be an authorative treatise on orbital tu- 
mors for many years. 

JERRY A. SHIELDS 


Textbook of Veterinary Ophthalmology. 
Edited by Kirk N. Gelatt. Philadelphia, 
Lea & Febiger, 1981. Hardcover, 788 
pages, index, approximately 1,000 
black and white figures. $85 


This is an encyclopedic treatise pre- 
pared by 22 contributors. Over 200 pages 
are devoted to embryology, anatomy, 
physiology, pharmacology, and genetics 
as those disciplines relate to animal oph- 
thalmology. Much of the book (more than 
250 pages) is devoted to the eye of the 
dog. This compares with about 35 pages 
for the horse and little more than 20 
pages for all of the commonly used labo- 
ratory animals. This probably reflects the 
scarcity of published studies in those cat- 
egories and not a bias on the part of the 
editor. 

The chapter on genetics is weak, as is 
the one on laboratory animals. The cover- 
age on the dog is exhaustive and the 
chapters on anatomy and physiology are 
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excellent. The comparisons of the anato- 
my and physiology of the eyes and associ- 
ated structures of many animals and birds 
are informative. 

The treatise will probably be more 
used as a reference than as a textbook. 
Those laboratories using dogs for long- 
term ophthalmologic studies will find it 
valuable. The veterinary practitioner in- 
terested in dogs will also find it helpful. 

The illustrations, with a few excep- 
tions, are of excellent quality. Some of 
the color reproductions of the eyes of a 
variety of animals and birds and of several 
diseases are particularly good. The edit- 
ing is good and the lack of uniformity 
seen in books with many contributors is 
not noticeable. It is a well-written book 
that fills a special need in veterinary and 
comparative medicine. 

JOHN H. Rust 


Journal of Clinical Neuro-ophthalmology, 
Vol. 1, No. 1. Editor-in-Chief, J. 
Lawton Smith. New York, Masson Pub- 
lishing USA, Inc., 1981. Published 
quarterly. Annual subscription, $49; in- 
troductory subscription for residents, 
interns, and medical students, $24.50 


The aim of this new publication, ac- 
cording to its editor, is to cover in one 
journal our expanding knowledge in all 
areas of the neurologic and ophthalmo- 
logic sciences. The editor hopes to 
include not only ophthalmology and 
neurology, but also neurosurgery, neuro- 
radiology, neuropathology, and neuro- 
anatomy. The emphasis will be on diag- 
nosis and office management of medical 
and surgical therapies. 

The editor promises some refreshing 
innovations. This journal uses almost no 
abbreviations and prefers drugs to be 
called by their trade names rather than 
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their nonproprietary names. Visual acui- 
_.ties are measured in feet. There is a 
uroradiologic Clinical Pathologic Cor- 
relation section, and the first issue con- 


= tains a good editorial on myasthenia grav- 


is by Ronald M. Burde. The abstracts 
section, called Information Summaries, 
by John A. McCrary opens with a one- 
sentence summary of each abstract. (The 
- summaries, but not the corresponding 
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abstracts, are numbered). Each wbstract 


includes the address of the corresponding 
author (with the zip code). The Editor 
provides a short overview section called 
the New Pearls Checklist. 


This journal appears to be promising, _ 


and we look forward with interest to | 
future issues. 








° ABSTRACT DEPARTMENT 


EDITED BY DAVID SHocH, M.D. 


Acta Dermato-Venereologica 


GLAUCOMA AND AMAUROSIS ASSOCIATED 
WITH LONG-TERM APPLICATION OF TOP- 
ICAL CORTICOSTEROIDS TO THE EYE- 
Lips. Vie, R. (Dept. Dermatol., School 
of Med., Univ. Bergen, Bergen, Nor- 
way). Acta Derm. Venereol. 60:541, 
1980. 


The production of glaucoma by the long- 
term use of corticosteroid drops has been well 
documented, but there are only rare reports 
of this developing as the result of ointments 
applied to the eyelids. The patient described 
here was a 29-year-old woman who had ap- 
plied a 0.5% fluocortolone cream to her face, 
including the eyelids, daily for 15 years. She 
had never received any systemic corticoste- 
roid therapy. When first seen for an eye 
examination, her intraocular pressures were 
R.E.: 43 mm Hg and L.E.: 63 mm Hg. The 
left eye was blind and the right eye showed a 
nasal step. Normal intraocular pressures were 
found in all of her relatives. The question 
arises as to whether the glaucoma was caused 
by absorption from the skin or whether 
enough ointment got into the conjunctival 
sacs and thus became absorbed directly into 
the eye. The authors favor the latter theory. 
(2 figures, 6 references)— David Shoch 


FREQUENCY OF CATARACT IN ATOPIC DER- 
MATITIS. Christensen, J. D. (Dept. 
Dermatol., Copenhagen County Hosp., 
DK-1353, Copenhagen, Denmark). 
Acta Derm. Venereol. 61:76, 1981. 


Atopic cataract has been reported to occur 
in any where from 0.5% to 20% of patients 
with atopic dermatitis. The author examined 
51 patients with atopic dermatitis and did not 
find a single case of atopic cataract. However, 
his series consisted of young patients, the 
youngest being 16 years old and the oldest 39 
years old, with a mean age of 24.6 years. One 
may reasonably conclude that if there is an 
association of cataracts with atopic dermatitis 
it occurs in an older group. (1 table, 11 
references)—David Shoch 


Acta Ophthalmologica 


DISC HEMORRHAGE AND GLAUCOMA. 
Bengtsson, B., Holmin, C. and Krakau, 


C. E. T. (Vårdcentralen, S-240 10 
Dalby, Sweden). Acta Ophthalmol. 
59:1, 1981. 


A connection between optic disk hemor- 
rhage and glaucoma was recognized nearly 
100 years ago by Bjerrum. His finding has 
been reemphasized in recent years by Drance 
and now it is reasonable to consider that 
hemorrhages of the disk margin and glaucoma 
are the rule rather than the exception. The 
authors describe 51 patients with at least one 
disk hemorrhage. Hemorrhage was connected 
with the progression of field defects, and they 
are detectible very early in the glaucomatous 
process. The phrase “forerunner of glaucoma” 
is most likely justified. Initially these hemor- 
rhages tend to appear at the poles of the disk 
where later notches tend to appear. Later on, 
the hemorrhages tend to be located near the 
equator and therefore the authors conclude 
that hemorrhages indicate the location of sub- 
sequently visible tissue destruction. (8 fig- 
ures, 14 references}—David Shoch 


Annals of Neurology 

TREATMENT OF PERIODIC ALTERNATING 
NYSTAGMUS. Halmagyi, G. M., Rudge, 
P., Gresty, M. A., Leigh, R. J., and 
Zee, D. S. (Clin. Neurophysiol. Dept., 
Royal Prince Alfred Hosp., Camper- 
down 2050, NSW, Australia). Ann. 
Neurol. 8:609, 1980. 


Periodic alternating nystagmus is a move- 
ment disorder that causes oscillopsis and de- 
grades vision. It has been associated with 
lesions of the vestibular nuclei and cerebel- 
lum and has been reported in patients with 
multiple sclerosis, posterior fossa malforma- 
tions, and spinocerebellar degeneration. It is 
thought to be the result of a failure of the 
oculomotor inhibitory system, perhaps origi- 
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nating in the cerebellum. Many drugs have 
been tried to treat this entity without suc- 
cess. It has been reported that intravenous 
chlorpromazine or barbiturate abolishes the 
nystagmus transiently, The authors tried bac- 
lofen (beta-parachlorophenyl gamma-amino- 
butyric) in three patients. Two responded 
well, with the drug inhibiting the nystagmus; 
the third patient did not respond well. The 
mechanism of action of this drug is probably 
the inhibition of the release of the excitatory 
neurotransmitter glutamate. (2 figures, 18 re- 
ferences)—David Shoch 


PAINFUL OPHTHALMOPLEGIA (TOLOSA- 
HUNT) ACCOMPANIED BY PERIPHERAL 
FACIAL PARALYSIS. Vallat, J. M., Vallat, 
M., Julien, J., Duman, M., and Dany, 


oon (Depts. Neurol., Ophthalmol., and 


Neurosurg., C.H.U. Dupuytren, 87 
031 Limoges, France). Ann. Neurol. 
8:645, 1980. 


The Toloso-Hunt syndrome is a painful uni- 
lateral ophthalmoplegia involving any one of 
the third, fourth, or sixth nerves. It appears to 
be caused by an inflammatory process since 
most cases respond rather dramatically to the 
administration of corticosteroids. The authors 
describe three patients who had facial palsies 
in addition to their ophthalmoplegia. They 
believe, therefore, that the Toloso-Hunt syn- 
drome may actually be part of a more gener- 
alized cranial polyneuropathy rather than a 
localized phenomenon, (4 references) —David 


Shoch 


“WRONG-WAY EYES” IN SUPRATENTORIAL 
HEMORRHAGE. Pessin, M. S., Adelman, 
L. S., Prager, R. J., Lathi, E. S., and 
Lange, D. J. (Dept. Neurol., Tufts- 
New England Med. Ctr. Hosp., 171 
Harrison Ave., Boston, MA 02111). 
Ann. Neurol. 9:79, 1981, 


It is generally accepted that supratentorial 
hemorrhages may produce contralateral 
hemiplegia with conjugate horizontal eye de- 
viation away from the paralysis and toward 
the side of the lesion. By contrast, in pontine 
lesions the eyes may conjugately deviate to- 
ward the side of the hemiplegia. The patient 
described here developed conjugate horizon- 
tal eye deviation to the side opposite a large 
frontal perisylvian hemorrhage from a rup- 
tured aneurysm. Autopsy examination con- 
firmed the hemispheric locus of the hemor- 
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rhage and failed to disclose any lesion of the 
brain stem or thalamus that might explain the 
“wrong-way eye deviation. (2 figures, 6 ref- 
erences)—David Shoch 


British Journal of 
Ophthalmology 


A COMPARISON OF ACYCLOVIR AND IDOX- 
URIDINE AS TREATMENT FOR ULCER- 
ATIVE HERPETIC KERATITIS. Coster, 
D. J., Wilhelmus, K. R., Michaud, 
R., and Jones, B. R. (Dept. Clin. Oph- 
thalmol., Moorfields Eye Hosp., City 
Road, London EC1V 2PD). Br. J. Oph- 
thalmol. 64:763, 1980. 


Sixty patients with herpetic keratitis were 
classified by the type of ulcer. They were then 
treated in a double-masked fashion with ei- 
ther 3% acyclovir ointment or 1% idoxuridine 
ointment. All of the patients treated with 
idoxuridine healed, as did all the patients 
treated with acyclovir. There was no differ- 
ence in the healing time between the two 
agents. (3 figures, 1 table, 5 references)—E. 
Lee Stock 


RANDOMISED DOUBLE-BLIND TRIAL OF 
ACYCLOVIR AND IDOXURIDINE IN DEN- 
DRITIC CORNEAL ULCERATION. Collum, 
L. M. T., Benedict-Smith, A., and Hil- 
lary, I. B. (9 Fitzwilliam Pl., Dublin 2 
Ireland). Br. J. Ophthalmol. 64:766, 
1980. 


The results of a randomised double-blind 
clinical trial of 3% acyclovir and 0.5% idoxuri- 
dine ophthalmic ointments in 60 patients with 
corneal dendritic ulceration are presented. 
Ulcers in all 30 patients treated with acyclovir 
healed compared with 22 (76%) of 29 patients 
treated with idoxuridine (P < .01). Patients 
treated with acyclovir healed more rapidly 
(average, 4.4 days) than those who received 
idoxuridine (average, 9.2 days) (P < .01). No 
serious side effects were observed, though 
transient stinging was recorded in eight pa- 
tients receiving acyclovir and in two patients 
receiving idoxuridine. Other side effects in 
the idoxuridine-treated group were watering 
in two patients and superficial punctate ero- 
sions in six patients. (1 figure, 4 tables, 19 
references)—Authors’ abstract 
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Chinese Medical Journal 

PATHOLOGIC CLASSIFICATION OF METBO- 
MIAN GLAND CARCINOMAS OF EYELIDS: 
CLINICAL AND PATHOLOGIC STUDY OF 
156 CASES. Ni, C., and Guo, B. K. 
(Ophthalmol. Dept., Eye, Ear, Nose 
and Throat Hosp., Shanghai First Med. 
Coll., Shanghai, China). Chinese Med. 
J. 92:671, 1979. 


The very large series of eyelid carcinomas 
reported here has the additional interest of a 
long-term follow-up on 100 of the patients. 
The most salient finding was that of the 100 
patients followed up, 41 died of the tumor. 
Death resulted from lymphatic and blood- 
borne metastases. This high mortality of 41% 
certainly makes meibomian gland carcinoma 
one of the most malignant tumors of the 
eyelids. The histologic structure of the tumor 
is extremely variable. It may simulate squa- 
mous cell carcinoma, basal cell carcinoma, 
adenocarcinoma, or spindle-cell carcinomas. 
In dealing with this large number of cases, the 
authors evolved a tentative pathologic classifi- 
cation of this tumor into five different types: 
the differentiated, the squamous cell, the 
basal cell, the adenoid, and the spindle cell. 
The differentiated was the least malignant 
while the basal cell and squamous cell types 
were the most malignant. The adenoid and 
spindle cell types were too few to warrant any 
conclusions. (9 figures, 3 tables, 3 referenc- 
es}—Luke H. Liu 


Journal of the American 
Medical Association 
TIMOLOL-INDUCED BRONCHOSPASM IN 
ASTHMATIC BRONCHITIS. Schoene, 
R. B., Martin, T. R., Charan, N. B., 
and French, C. L. (Div. Respiratory 
Dis., Univ. Washington, RM-12, Seat- 
tle, WA 98195). J.A.M.A. 245:1460, 

1981. 

Aggravation of pre-existing asthma by topi- 
cal timolol has been reported on numerous 
occasions. The authors document this prob- 
lem in a controlled fashion. Two groups of 
patients, five with no history of obstructive 
lung disease and five with a documented his- 
tory of chronic obstructive pulmonary dis- 
case, were given eyedrops consisting either of 
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saline or of timolol maleate in a double- 
masked study. The control subjects showed 
no decrease in forced expiratory volume with 
either eyedrcp. Conversely, the five patients 
with chronic pulmonary obstruction showed a 
20% to 30% decrease in forced expiratory 
volume after the administration of timolol but 
not after saline eyedrops. If timolol is neces- 
sary in a particular patient who has some 
history of respiratory difficulty, it might be 
wise to obtain a spirometric evaluation before 
and after topical timolol administration. (1 
figure, 1 table, 5 references)—David Shoch 


Lancet 

HYPERORNITHINAEMIA AND GYRATE AT- 
ROPHY OF THE RETINA: IMPROVEMENT 
OF VISION DURING TREATMENT WITH A 
LOW-ARGININE DIET. McInnes, R. R., 
Bell, L., Arshinoff, S. A., Marliss, 
E. B., and McCulloch, J. C. (Depts. 
Pediatr., Ophthalmol., and Med., 
Univ. Toronto and the Hosp. for Sick 
Children, Toronto, Ontario, Canada). 
Lancet 1:513, 1981. 


A 13-year-old patient with hyperornithine- 
mia and gyrate atrophy of the retina was given 
a low-arginine diet to reduce plasma ornithine 
to a concentration near the normal range. 
After five weeks of treatment, there was im- 
provement in the visual function of one eye 
which had been severely impaired without 
improvement for three years. This improved 
visual function was maintained until compli- 
ance with the diet deteriorated at eight 
months, after which visual function regressed 
towards pretreatment status. Over-restriction 
of dietary arginine produced hyperammon- 
emia, indicating that arginine is an essential 
aminoacid in ornithine-transaminase deficien- 
cy. These results suggest that reduction of 
plasma ornithine may reverse a metabolic 
neuroretinopathy in this disease, and offer 
hope that progression of the retinal atrophy 
can be arrested as well. (3 figures, 1 table, 15 
references)—Authors’ abstract 


Laryngoscope 
SPHENOETHMOID APPROACH TO THE 
OPTIC NERVE. Sofferman, R. A. (One 


VOL. 91, NO. 6 


South Prospect St., Burlington, VT 


05401). Laryngoscope 91:154, 1981. 

The classic surgical approach to the canalic- 
ular segment of the optic nerve is via trans- 
frontal craniotomy. More recently, an exter- 
nal ethmoid technique has been used to 
provide limited extracranial access to the 
optic canal. The author suggests using a modi- 
fication of the transsphenoidal approach now 
commonly used for the treatment of pituitary 
tumors causing visual field defects. This tech- 
nique allows exposure of the optic nerve from 
the orbital apex to the optic chiasm. The 
approach is by a Caldwell-Luc incision and 
the technique is obviously contraindicated in 
cases where a vascular lesion is suspected. (9 
figures, 29 references)—David Shoch 


Medical Journal of Australia 


RETROLENTAL FIBROPLASIA TODAY. 
Stark, D. J., Manning, L. M., and 
Lenton, L. (40 Annerley Rd., 


Wooloongabba 4061, Australia). Med. 
J. Aust. 1:275, 1981. 


The incidence of retrolental fibroplasia is 
increasing as more premature infants of lower 
birthweight are surviving. Sophisticated mon- 
itoring techniques have not eliminated the 
problems of hyperoxia. Infants at risk need 
heightened vigilance by pediatricians moni- 
toring oxygen levels, together with ophthal- 
mologic review. Placing arbitrary ceilings on 
oxygen concentrations would increase mor- 
bidity and mortality. (l figure, 25 refer- 
ences)—Ronald Lowe 


New England Journal of 
Medicine 
SUPPLEMENTARY CREATINE AS A TREAT- 
MENT FOR GYRATE ATROPHY OF THE 
CHOROID AND RETINA. Sipilä, I., Rapo- 
la, J., Simell, O., and Vannas, A. (Chil- 
dren's Hosp., Univ. Helsinki, SF- 
00290, Helsinki 29, Finland). N. Engl. 

J. Med. 304:867, 1981. 

Gyrate atrophy of the choroid and retina is 
a disease characterized by progressive con- 
striction of visual fields, a 10-fold to 20-fold 
elevation in plasma ornithine, and depressed 
activity of L-ornithine:2 oxoacid aminotrans- 
ferase. Morphologically conspicuous but clini- 
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cally unimportant atrophy of Type PI muscle 
fibers progresses concomitantly with the eye 
disease. A pathogenic component of the dis- 
ease may be deficient formation of creatine, 
caused by hyperornithinemia, which leads to 
a shortage of cellular phosphocreatine energy 
stores. To test the therapeutic value of replen- 
ishing the postulated deficiency of creatine, 
we supplemented the diet of seven patients 
with 1.5 g of creatine daily. During one year 
of this treatment the diameters of Type H 
muscle fibers increased from 34.1 + 7.1 to 
49.9 + 7.0 um (mean + S.D.) (P < O01). - 
There was no significant increase in the diam- | 
eters of Type I fibers. The visual-field tests 
showed no further constriction during the 
therapy. Fundus photography revealed slow 
impairment at an age otherwise associated 
with rapid progression of the disease. (3 fig- 







ures, 1 table, 14 references)—Authors ab- o 


stract 


CONJUNCTIVITIS IN HUMAN BEINGS = 
CAUSED BY INFLUENZA A VIRUS OF 
SEALS. Webster, R. G., Geraci, J., Pe- 
tursson, G., and Skirnisson, K. (St. 
Jude Children’s Res. Hosp., Memphis; 
TN 38101). N. Engl. J. Med. 304:911, 
1981. 


Harbor seals are susceptible to an influenza 
A virus which causes an acute hemorrhagic 
pneumonia. In December 1979, about 500 
seals were found dead on Cape Cod of this 
disease. During the studies, four people in- 
volved in autopsies contracted purulent con- 
junctivitis. No viral cultures were obtained at 
that time but during experimental work with 
these harbor seals an investigator was exposed 
and developed a severe conjunctivitis and 
viral cultures were obtained which were iden- 
tified as influenza A virus. The present case 
report indicates that influenza virus from 
seals also has the ability to replicate in human 
tissues. (3 references)—David Shoch 





Plastic and Reconstructive 
Surgery 
NUMBNESS AFTER BLEPHAROPLASTY: THE 
RELATION OF THE UPPER ORBITAL FAT 
TO SENSORY NERVES. Klatsky, S., and 
Manson, P. N. (Hilton Inn Plaza, 1726 
Reisterstown Rd., Baltimore, MD, 
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212089. Plast. Reconstr. Surg. 67:20. 
1981. 


About 1% of a group of 402 patients under- 
going blepharoplasty complained of numb- 
ness after their surgery. The complaints were 
transient and had all resolved at the end of six 
months. The numbness apparently results 
from nerve injury to terminal branches of the 
ophthalmic division of the trigeminal nerve. 
These branches are found superior and super- 
omedial to fat in the upper orbital fat com- 
partments. Nerve injury has many mecha- 
nisms and can be avoided by recognition of 
the proximity of sensory nerve fibers to orbit- 
al fat. (1 figure, 18 references)—David Shoch 


SEPARATE SKIN AND MUSCLE FLAPS IN 
LOWER-LID BLEPHAROPLASTY. Klatsky, 
S. A., and Manson, P. N. (Hilton Inn 
Plaza, 1726 Reisterstown Road, Balti- 
more, MD 21208). Plast. Reconstr. 


Surg. 67:151, 1981. 


In most cases of repair of “bags” of the 
lower eyelids it is sufficient to excise the 
redundant skin and any herniated fat. How- 
ever, the authors point out that in many cases 
there is also a thinning and elongation of the 
muscle fibers of the orbicularis and that a 
better result can be obtained if a separate flap 
is made of the orbicularis and shortened ap- 
propriately. The authors dissect the orbicular. 
is free and excise a portion near the lateral 
canthus and stretch the fibers to fl this de- 
fect. This is combined with the usual skin and 
fat procedures. It appears to be especially 
effective in the management of atrophic wrin- 
kled or deeply creased skin. (9 figures, 14 
references)—David Shoch 


A SIMPLE POSTOPERATIVE BLEPHARO- 
PLASTY DRESSING. Gum, R. A., Shively, 
R. E., Northington, J. W., and Will- 
iamson, G. B. (Plast. Surg. Ser., Wil- 
liam Beaumont Army Med. Ctr., E] 
Paso, Texas 79920). Plast. Reconstr., 
Surg. 67:234, 1981. 


Many surgeons used continuous iced saline 
compresses over the eyes after blepharoplas- 
ties. Many patients object to this because it 
obviously interferes with their ability to see 
and makes the postoperative period unpleas- 
ant. The authors have cut out the center of an 
ordinary eye pad and used the resultant ring 
as an iced saline compress. This allows the 
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patient to see normally after surgery. (2 fig- 
ures)——David Shoch 


Quarterly Journal of 
Experimental Physiology 
AXON REFLEX IN OCULAR INJURY: SENSO- 
RY MEDIATION OF THE RESPONSE OF 
THE RABBIT EYE TO LASER IRRADIATION 
OF THE IRIS. Butler, J. M., Unger, 
W. G., and Cole, D. F. / 


(Dept. Exp. 
Ophthalmol., Inst. Ophthalmol., Judd 


St., London, WC1H 9QS, U.K.). 0. J. 
Exp. Physiol. 65:261, 1980. 


Laser irradiation of the iris produces a pro- 
longed miosis, uveal vasodilation, and a 
breakdown of the blood-aqueous barrier. This 
response has been attributed partly to pros- 
taglandin mediation and partly to mediation 
by a noncholinergic nervous pathway thought 
to be sensory in function. In order to evaluate 
these possibilities more accurately, the au- 
thors irritated the rabbit iris with a laser at 
specific intervals after diathermic coagulation 
of the epigasserian nerve tract. The intensity 
of the pupillary constriction was unaltered 
after 90 minutes but progressively decreased 
until after four days there was essentially no 
response to high-energy laser irradiation in 
the denervated eye. It is evident that mani- 
festation of the irritation response of the iris is 
largely dependent upon the presence of intact 
and functional sensory nerves, They suggest 
that endogenous prostaglandins exert some, if 
not all, of their effects via sensory nerve 
endings. Those terminals that are directly 
stimulated, whether by laser irradiation or by 
prostaglandins formed during the injury, re- 
lease some mediator to cause pupillary con- 
striction. From these terminals impulses pass 
orthrodromically and antidromically by axon 
reflex to release further mediator from termi- 
nals in the region of the ciliary vessels or the 
major arterial circle. In this way the response 
is propagated and augmented. (4 figures, 2 
tables, 38 references)—David Shoch 


Trends in Neuroscience 
THE DEVELOPMENT OF VISUAL ACUITY IN 
HUMAN AND MONKEY INFANTS. Teller, 
D. Y. (Depts. Psychol., and Physiol. /Bi- 
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ophysics, Child Develop. and Mental these same techniques to monkeys “who re- 
Retardation Ctr., and Regional Primate spond just as well except that they develop 
= Res. Ctr., Univ. Washington, S eattle, adult visual acuity much more quickly, in 
OWA 98195) Trends Neurosci. a woe 30 weeks. Thus macaque monkey in- 


fants can provide an outstanding animal | 
1981. 7 model for the development of human visual -4 
With the development of a new technique acuity. It should be possible to correlate be- 

called preferential looking, it is possible to havorial with physiologic and anatomic devel- 
evaluate the visual acuity of infants shortly opment in infant monkeys under both norm 
after birth. These studies have shown that and abnormal conditions and to use thes 

infants can resolve gratings of about two cy- to evaluate models of the substrates of hum: 
eles per degree and reach standard adult vision. (3 figures, 12 references)——David 
= visual acuity (about 30 cycles per degree) at Shoch 4 


‘about 30 months. It is also possible to apply 
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Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Ulinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least six months before the date of occurrence. 


VHI INstrruto BARRAQUER 
INTERNATIONAL COURSE OF 
OPHTHALMOLOGY 


The VIH Instituto Barraquer International Course 
of Ophthalmology will be held May 16-21, 1982, in 
Barcelona, Spain. For further information, write In- 
stituto Barraquer, Laforja 88, Barcelona 21, Spain. 


NATIONAL EYE INSTITUTE: 
FELLOWSHIP IN EXPERIMENTAL 
OPHTHALMIC PATHOLOGY 


The National Eye Institute's Intramural Research 
Program announces a fellowship in experimental 
ophthalmic pathology aimed at applying various his- 
tologic and electron microscopic techniques to the 
understanding of disease. The NEI pathology staff 
includes Merlyn Rodrigues, Toichiro Kuwabara, and 
David G. Cogan. Preference will be given to appli- 
cants who have had training in ophthalmic pathology, 
histologic techniques, and electron microscopy. For 
further information, write Scientific Director, Na- 
tional Eve Institute, NIH, Bethesda, MD 20205. 


WAYNE STATE UNIVERSITY KRESGE 
EYE INSTITUTE: SYMPOSIUM ON 
DIAGNOSIS AND THERAPY OF 
GLAUCOMAS 


Kresge Eye Institute, Department of Ophthalmol- 
ogy, Wayne State University School of Medicine, will 
present a symposium on the diagnosis and therapy of 
glaucomas, Sept. 12, 1981. For further information, 
write Dong H. Shin, M.D., Kresge Eye Institute, 
3994 John R, Detroit, MI 48201. 


AMERICAN COLLEGE OF VETERINARY 
OPHTHALMOLOGISTS: ANNUAL 
SCIENTIFIC MEETING 


The American College of Veterinary Ophthalmolo- 
gists will hold its annual scientific meeting Nov. 1 
and 2, 1981, in Atlanta, Georgia. For further informa- 
tion, write Dr. Charles L. Martin, Dept. of Small 
Animal Medicine, University of Georgia, Athens, GA 
30602, 


UNIVERSITY OF PENNSYLVANIA-SCHEIE 
EYE INSTITUTE: ANTERIOR SEGMENT 
OCUTOME/FRAGMATOME WORKSHOP 


The Scheie Eye Institute, Department of Ophthal- 
mology, University of Pennsylvania, will sponsor an 
anterior segment Ocutome/Fragmatome system sym- 
posium and workshop, Nov. 19 and 20, 1981, in 
Philadelphia. The fee is $450 for physicians; $150 for 
lectures without workshop. For further information, 
write Alexander J]. Brucker, M.D., Course Director, 
Scheie Eye Institute, 51 N. 39th St., Philadelphia, 
PA 19104. 


UNITED STATES PHARMACOPEIAL 
ADVISORY PANEL: NEW MEMBERS 


Herbert E., Kaufman, M.D., chairman of the Oph- 
thalmology Advisory Panel, announced the following 
new members of the United States Pharmacopeial 
Advisory Panel for the 1980-1985 term: Jules Baum, 
Bernard Becker, Robert P. Burns, W. Morton Grant, 
Howard M. Leibowitz, Irving H. Leopold, Thomas 
J. Mikkelson, Steven M. Podos, and Thomas J. 
Zimmerman, 
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American Journal of Ophthalmology, Tribune Tower, Suite 1415, 
435 N. Michigan Ave., Chicago, IL 60611. 


THE AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY publishes original and timely 
articles dealing with clinical and basic 
ophthalmology. All papers are accepted 
subject to editorial corrections that con- 
form to JOURNAL requirements. 

Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accep- 
tance, rejection, or need for revision. 

Mechanical Preparation of the Manu- 
script: The manuscript should be pre- 
pared in the style used by THE JOURNAL. 
Use black ribbon; use block not cursive 
type. Use 8% x Ill-inch heavy white 
paper with a 14-inch margin on all four 
sides. Paragraphs should be indented at 
least one-half inch. Except for standard 
measurements used with numeric quanti- 
ties, do not use abbreviations. Do not 
type anything in all capitals. Do not use 
vertical lines or underlining anywhere in 
the text. In the upper right-hand corner, 
identify each page with a number, first 
author’s name, and an abbreviated title. 

Submit an original and at least one 
duplicate copy of the typescript (mechan- 
ical reproductions of the typescript are 
preferred to carbon copies) and the fig- 
ures. The manuscript should be arranged 
in the following order: (1) title page; (2) 
summary and text; (3) acknowledgments; 
(4) references; (5) legends; and (6) tables. 
Each section should begin on a separate 
sheet. 

Title Page: The title page should be 
numbered page 1. It should contain the 
title, abbreviated heading (no more than 
40 characters and spaces), each author's 


name with a single academic degree, and 
the city and state where the work was 
carried out. The departmental affiliation 
of each author and the institution where 
the study was performed should be cred- 


ited in a footnote. Organizational grants 


and funds should include the names of 
the authors who are the principal investi- 
gators. The name and mailing address of 
the author to whom correspondence and 
requests for reprints should be directed 
must be provided. Each page after the 
title page must be numbered sequential- 
ly, and must include the senior author's. 
name and the abbreviated title in the 
upper right-hand corner. 

Summary: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text. 

Acknowledgments: Sponsoring organi- 
zations and grants should be acknowl- 
edged in a footnote on the title page. 

Published acknowledgment requires 
an exceptional and conspicuous contribu- 
tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 

References: The author is responsible 
for complete and accurate references, in- 
cluding proper capitalization and accent 
marks used in foreign-language publica- 
tions. References must be numbered con- 
secutively, according to their. appearance 
in the text. Extensive bibliographic re- 
views are not acceptable. The names of « 


all autltors must be included; THE Jour- 
NAL does not use, the term et al. Index 
Medicus abbreviations are used. Personal 
communications and references to stud- 
ies in progress or not yet accepted for 
publication must be incorporated into the 
text without reference numbers. 

Tables: Each table must be titled and 
numbered consecutively according to its 
appearance in the text. Vertical lines 
should not be used. Abbreviations must 
be explained in a footnote. 

Illustrations: Graphs, diagrams, and 
line drawings must be prepared by a 
professional artist on heavy white paper 
with India ink. They must not be mount- 
ed. Each illustration should be numbered 
consecutively according to its appearance 
in the text. The figure number, an arrow 
indicating the top, and the author’s name 
should be included on a label on the back. 

Each illustration must have a descrip- 

.tive legend. Legends should be typed on 
manuscript pages (separate from the il- 
lustrations themselves); the legend or fig- 
ure number should never be incorporat- 
ed in. the illustration. Legends should be 
typed in the form used by THE JOURNAL. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows. 
and the like must be professionally ap- 
plied. In a series of illustrations, all fig- 
ures should be oriented in the same di- 
rection. Photographs should be the same 
size or larger than the intended repro- 
ductions. Figure widths in THE JOURNAL 
are 16 picas (2% inches, one column), 21 
picas (3% inches), or 33 picas (51% inches, 
two columns). 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 


without charge. Write to the Editorial 
Correspondent. 

Color: Color figures are used infre- 
quently, Authors must contribute to the 
cost ($500 per page). Color transparen- 
cies, professional color prints, and a lay- 
out indicating the proposed distribution 
of the figures must be submitted with the 
paper. 

Galley Proofs: The submitting author is 
provided with one set of uncorrected 
galley proofs. Corrections should be 
clearly indicated in the margin. All au- 
thor queries must be answered. In cor- 
recting the galleys, alterations should be 
limited. Galley proofs must be returned 
to the Manuscript Editor within 48 hours 
of receipt. 

Reprints: The senior author of each 
paper is supplied with 50 free tear sheets. 
Reprints must be ordered at the time 
galley proofs are returned. 

Copyright: At the time of acceptance, a 
request for written transfer of copyright 
is sent to the corresponding author. The 
signed transfer must be returned to 
the Copyright Recorder. 

Source Texts: THE JOURNAL recom- 
mends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Stvle Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Day, R. A.: How To Write and Publish 
a Scientific Paper. Philadelphia, ISI 
Press, 1979. 





Zeiss OpMi 6-S. r 
The“S”is for “Short. >. 





The “Zeiss” is for optics Motorized focusing. The great name in optics 
The compact OpMi 6-S is a Focusing is completely motorized, 

ZOOM microscope with the regardless of tilt. That's a Zeiss / A ANSY 
world’s finest, brightest optics. exclusive! And the 1:4 ZOOM 2 
It's designed for the convenience system can be operated either 

of every surgeon, whatever his automatically or manually—your 

height or discipline. You can preference. The geared tilt lets 

choose from 3 long working dis- the microscope accept the 

tances, and 3 interchangeable heaviest accessories, such as 

tubes. Shown below is the inclin- TV and movie cameras. Plus you 

able tube that tilts continuously have a choice of three rollable 

from 0° to 60° Another has a floorstands, a ceiling mount, and 

fixed angle of 45° and the third a table stand. West Germany 
is straight. All are Zeiss quality. Nationwide service. 





Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive. Don Mills. Ontario, M3B 2S6. Or call (416) 449-4660. 
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INTERNATIONAL SOCIETY OF REFRACTIVE KERATOPLASTY 
ANNOUNCES 


VIEWPOINT 


Announcing a new way to keep up with all the latest developments in Refractive Surgery. Viewpoint is a new subscription 
tape digest of current opinion, recent lectures, exclusive interviews, special forums and editorial comment on recent 
developments of Refractive Surgery. 


EXCLUSIVE INTERVIEWS BY: 
e¢TROUTMAN ¢ KAUFMAN eœ FRIEDLANDER e SWINGER e MYERS • BORES 
... and many others. 


VOLUME 1: 
TAPE 1: TAPE 3: 
Richard Troutman, M.D.—Side 1 George Waring, M.D. and Ronald Smith, M.D.—Side 1 
Leo Bores, M.D.—Side 2 William Myers, M.D.—Side 2 
TAPE 2: TAPE 4: 
Herbert Kaufman M.D.—Side 1 Miles Friedlander, M.D —Side 1 
Casimir Swinger, M.D.—Side 2 Luis Ruiz, M.D.— Side 2 


4 ONE HOUR CASSETTES PER VOLUME IN A SPECIAL ALBUM. PRICE $49.95. 


SUBSCRIPTION ENROLLMENT FORM 


O Please send me Volume 1 of VIEWPOINT; Enclosed is my check for $49.95 O plus $3.00 postage and handling. 


NAME 





ADDRESS____ 





eee. 


MAIL TO: International Society of Refractive Keratoplasty 
c/o Richard Villasenor, M.D. 
14935 Rinaldi Street 
Mission Hills, CA. 91345 
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McLEAN 
PRISMATIC 
FUNDUS LENS 


designed by: 
EDWARD B. McLEAN, M.D. 






Problem: 
visual access to 
the 25°-35° zone... 


The McLean prismatic fundus lens in- 
corporates a 25° prism and modified hold- 
ing flange which provides an extended 
view of the mid-peripheral retinal field. 
The lens is made of high impact plastic 
and is light in weight. The corneal diame- 
ter is 12.00 mm. with a radius curvature of 
8.00 mm. The scleral flange diameter is 
16.00 mm. with a radius curvature of 12.25 
mm. These features provide a lens which 
maintains optimal corneal contact without 
distortion. The holding flange has been 
truncated coincident with the base orien- 
tation of the 25° prism. This feature allows 
this portion of the rim to be rotated further 
superiorly for additional visualization of 
the superior retina. This is particularly use- 
ful in patients with deep-set eyes, over- 
hanging brow, and limited upward gaze. 

The McLean 25° prism lens is designed 
specifically to allow the examiner to visu- 
alize pathology located in the 25° to 35° 
retinal field, i.e. too peripheral to be seen 


with the standard-type fundus'contact 
lens, yet too posterior to be seen with a 
peripheral fundus contact Jens such as a 
Three Mirror Universal (Goldmann Type) 
or the Thorpe Four-Mirror lens. It is also 
aretinal zone difficult to treat satisfactorily 
with photocoagulation for the same rea- 
son. This problem, visual access to the 
25° to 35° zone is compounded in elderly 
patients with limited range of voluntary 
ocular movement and in patients who 
have akinesia with retrobulbar anesthesia 
for photocoagulation treatment. 

The lens is equally applicable to both 
diagnostic and therapeutic uses. For 
photocoagulation in the 25° to 35° zone, 
beyond the limits of the Goldmann Fundus 
lens, the 25° prism lens may be substi- 
tuted with no need to change laser set- 
tings. The intensity of the coagulation 
remains constant and there is no apparent 
distortion of the lesion size or shape (as 
is evident when changing to mirrored 
lenses). A useful feature of the 25° prism 
lens which is related to the prism itself, 
is the ability to rotate the lens slightly to 
avoid the media impairment due to the 
presence of linear cortical opacities, 
hindering satisfactory placement of coag- 
ulation lesions. A 10° to 15° rotation of the 
lens will usually provide aclear media 
view past cortical opacities. 

The McLean lens has a high efficiency, * 
anti-reflection coating which cuts energy 
transmission losses while increasing both 
the brightness and contrast of the trans- 
mitted image. 

The McLean Prismatic Fundus lens, 
OMFA, is manufactured by Ocular Instru- 
ments, Inc., Redmond, Washington, USA. 


[C] Please send a McLean Prismatic 
Fundus Lens and invoice for $205. 


[] Please send additional information. 
Ocular Instruments, Inc. 

PO. Box 598 e Redmond, WA 98052 
(206) 885-1263 
NAME 
ADDRESS 
CITY 

STATE 


cece maaan ame 


wel AMERICAN JOURNAL OF OPHTHALMOLOGY 


_ The ANGIOCHART™ by ABP 


... The Fluorescein Professionals... 


Let us introduce you to “The ANGIOCHART System” 










©1980 ABP 





À @ Custom processing & printing. 
| @ A full study print positive on paper. 
| Ææ A full study print positive on film for 
| backlight viewing. 
m “The ANGIOCHART”’ — 12 3%” x 4” 
photographic prints depicting early, mid & 
late phases mounted sequentially. 


“The ANGIOCHART System” 


@ Keeps all photographic records in one 
easy to file chart. 

@ Eases interpretation with the enlargement 
series. 

@ Simplifies longitudinal studies. 

@ Aids in explaining diagnosis to patient. 


“The ANGIOCHART” js... 


@ Available by direct mail. 
@ All studies will be returned first class mail 
oe On same day as receipt. 











Call or write for a sample ANGIOCHART or information about our other photographic services. 


ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY, Inc. 
COO1E.22NDST. @  SUITE1 m= TUCSON, AZ85710 =æ 609-790-0661 
















BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 


The University of Texas 
Health Science Center at Houston 
The Medical School 


January 4-February 26, 1982 
Thirteenth Annual Session 












This course consists of lectures, laboratory dissection and demonstrations by an experienced faculty of 
ophthalmologists and basic scientists. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 









The curriculum includes: 











Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 







Tuition is $1300.00. For further information and application forms, please write: Richard S. Ruiz, M.D. 
Chairman, Department of Ophthalmology, Basic Science Course, Hermann Eye Center, 1203 Ross Sterling 
Avenue, Houston, Texas 77030: phone (713) 797-1777, ext. #308, 309 or (713) 792-5920, 5922. 
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OPHTHALMOLOGY - 


PLACEMENT 





EXCHANGE 





pemseew ee eee eee 


We're Back. 


Register now for the 1981 
Ophthalmology Placement 
Exchange, the service designed 
to help ophthalmologists seek- 
ing practice opportunities and 
those seeking ophthalmologists 
find each other. The Placement 
Exchange Center will again 
operate during the Academy's 
Annual Meeting, November | 
through 6 in Atlanta’s World 
Congress Center. 





We're Better. 


Pre-printed listings 

Two printed booklets, one 
listing positions available and 
the other listing applicants, will 
be compiled and printed in 
advance of the Annual Meeting. 
For your convenience, appli- 
cants will be listed alpha- 
betically and by subspecialty, 
and positions will be listed by 
geographical area. Booklets will 
be distributed to registrants 
well before the Meeting. 
Interview Areas 

Private interview areas will 
be provided at the Placement 
Exchange Center. 














Register Now. 


Registration fees are $20 for 
Academy members and $30 for 
non-members, and are payable 
upon receipt of registration 
forms. Payment will include 
registration, a copy of either 
booklet and a free post-Annual 
Meeting Update containing new 
listings gathered during the 
Annual Meeting. 

To be included in the book- ` 
let, you must return your regis- 
tration form by September 1. 
Send now for more information 
and registration forms by 
completing the coupon below 
and mailing it today. 





sa EE ERE EEE ee 
t 
YES I would like to participate in the Placement Exchange. 1 
9 Please send me information and registration forms. ~ 
] 
Name > Indicate the i 
number of t 
Address forms desired: 3 
O Ophthalmologist - 
City available ‘ 
gO Position i 
State Zip available i 
i 
AMERICAN ACADEMY OF OPHTHALMOLOGY - 
Ophthalmology Placement Exchange ` - 
PO. Box 7424 San Francisco, CA 94120 l. 


rT | 
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'WIWills Eye Hospital 


Ketina Service 


announces 







A Practical Course Highlighting: 
° Indications & Interpretations of Fluorescein Angiography 
° New & Useful Aspects of Retinal Vascular Disease 


¢ Practical Concepts of Ocular Immunology 
An AMA-CME 14 Hour Category 1 Accredited Course 
October 2-3, 1981 
Barclay Hotel, Philadelphia, PA 










Faculty 
William H. Annesley, M.D. Norman T. Felberg, Ph.D. Peter J. Savino, M.D. 
James J. Augsburger, M.D. David H. Fischer, M.D. Norman J. Schatz, M.D. 
William E. Benson, M.D. Richard E. Goldberg, M.D. Robert C. Sergott, M.D. 
Gary C. Brown, M.D. Alfred C. Lucier, M.D. Jeffrey L. Shakin, M.D. 
Larry A. Donoso, M.D., Ph.D. Larry E. Magargal, M.D. Jerry A. Shields, M.D. 
Jay L. Federman, M.D. Peter V. Palena, M.D. William S. Tasman, M.D. 








Lov K. Sarin, M.D. 










Tuition Fee: $175. Residents & Fellows: $90. 
Checks payable to: Wills Eye Hospital, Retina 
Mail to: Dept.of Continuing Medical Education. Wills Eye Hospital, 9th & Walnut Sts., Philadelphia. PA 19107 

Registration and Information: Ms. Lucia Manes. (215) 928-3258 


Hy 


Saw 








ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 
ANNOUNCE 
REFRACTIVE KERATOPLASTY 
WORKSHOP 
Featuring Barraquer Lathing : 

Techniques 5 aa : stares 
November 10-13, 1981 @ ESTELLE DOHENY EYE FOUNDATION 


OBJECTIVES: 
1. Refractive Keratoplasty Theory (Myopia, Hyperopia, Aphakia and Epikeratophakia). 
2. Provide first-hand practice with the Barraquer lathe on human donor eyes. 
3. Familiarization with the Texas Instrument 59 and the Apple Computers as applied to Refractive Keratoplasty. 
FACULTY 
Program Chairmen: Richard A. Villasenor, M.D. and Ronald E. Smith, M.D. 
Guest Lecturer: Angel Hernandez, M.D., Instituto Barraquer, Bogota, Columbia 































Perry Binder, M.D. Anthony B. Nesburn, M.D. 
Richard Elander, M.D. James Salz, M.D. 
Miles Friedlander, M.D. David J. Schanzlin, M.D. 
Ronald Gaster, M.D. Douglas Steel, M.D. 

A Ezra Maguen, M.D. Casimir Swinger, M.D. 







GENERAL INFORMATION: 
Registration limited to ten—Please submit curriculum vitae to: 
Refractive Surgery Workshop—Doheny Eye Foundation 
1355 San Pablo Street, Los Angeles, California 90033 
Notification of acceptance, July 15, 1981 
Fee: $2,000.00. Payable upon acceptance. Credit: 32 Hours Category | CMA-AMA 
Information: Nancy Call, coordinator (213) 224-7752 
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"and techniques in Anterior/Posterior Segment Cooper Medical Devices Corporatio 
Surgery? Clinitex Division 
With the VISC-X there are no limitations in 460 McCormick Street 
eurgical procedures. San Leandro, CA U.S.A. 94577 
The VISC-X system offers youmore options “olor asl ss ol free 
han any similar instrument. Approaches and Telex (910) 366-7341 
echniques with multifunctional or single function 
»robes may be employed. 
OUR CHOICE OF TIP SIZES 
1mm (Micro) 1.65 (Mini) 
2.3 mm (Lentectomy) 
Laser welded, X-ray inspected, self-sharpening, 
ouble lip cutters with superior cutting ability in 
-ontinuous, oscillating or altemating modes. 
UTOMATIC SUCTION 
Footswitch operated. 
UTOCLAVABLE 
Flash autoclavability renders the instrument ready 
sor emergencies and use several times a day. 
„INIQUE MODULAR BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 
arts, eliminating down time and keeping repair to a 
minimum. You may add components at any timeto suit 
=hanges in your surgical techniques. 


Phone collect or write for information foranocost, 
=o obligation demonstration. 


SE É 


hat are your approaches to 
Anterior/Posterior Segment Surgery 


"The Machemer-Parel 
™VISC-X System 









. THE COLLEGE OF 
PHYSICIANS & SURGEONS 
OF COLUMBIA UNIVERSITY 


12th Annual Course of the Edward S. Harkness Eye institute 
OCULAR INFLAMMATION, DIAGNOSIS AND THERAPEUTICS 


September 24 & 25, 1981 (8:30 A.M.~5:00 P.M.) 


Fee: $220; Resident's Fes: $110 (ESHEI Alumni: $110) 
14 Credit Hours in Category 1 of the 
A.M.A.’s Physician's Recognition Award 

Course Directors: Albert J, Hofeldt, M.D. and Laszlo Z. Bito, Ph.D. 
Topics: 
BASIC SCIENCE ASPECTS 
EXTERNAL INFLAMMATION 
INTRAOCULAR INFLAMMATION 

SURGICAL MANAGEMENT 


THE ALGERNON B. REESE LECTURE by G. Richard 
O'Connor, M.D. and THE GEORGE K, SMELSER LECTURE 
by David Maurice, Ph.D. 
Members of the Department of Ophthaimology and the 
following Guest Faculty: 





ORBITAL INFLAMMATION 
POST-OPERATIVE INFLAMMATION 
THERAPEUTICS 
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NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 


HE 
NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 15-16, 1981 


ees 


NEURO ANATOMY e PAPILLEDEMA 
SUPRA-NUCLEAR AND NUCLEAR LESIONS 
CEREBRO-VASCULAR INSUFFICIENCY e NYSTAGMUS 
PUPILLARY DISORDERS e VISUAL FIELD DEFECTS 


Lecturer: Herman D, Barest, M.D., Assistant Clinical Pro- 
fessor of Ophthalmology, Albert Einstein College of 
Medicine and Director of Neuro-ophthalmology, Montefiore 
Hospital and Medical Center. 

This course will present a practical approach to Neuro- 
ophthalmology and qualifies for 16 credits in Category 1 
for the AMA-CME Physicians’ Recognition Award. The 
course will be augmented with slides and films of actual 








R. MEYERS-ELLIOTT 





Contact: DR. ELIZABETH C. GERST, Director, Continuing 
Education Center, 630 West 168th Street, New York, | 
N.Y. 16032; telephone: (212) 694-3682. 


























































Residents: $75.00 


D. M. ALBERT H. NEU cases. 

M. R. ALLANSMITH G. R. O'CONNOR Registration fee: $150.00 

j. ELLIOTT F. POLACK | | For registration, please write: 
J. LUBIN F. N. SABATES | 

D. MAURICE P. G. WATSON 


Jane Stark, Registrar 
Post-Graduate institute 
New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, 


New York 10003 


; RICHMOND EYE AND EAR HOSPITAL 


and the 


DEPARTMENT OF OPHTHALMOLOGY, MEDICAL COLLEGE OF VIRGINIA 


Present 


September 11 and 12, 1981 
Richmond Hyatt Hotel—Richmond, Virginia 


CURRENT TRENDS IN OPHTHALMOLOGY 


PROGRAM DIRECTOR: Thomas P. Stratford, M.D. 


This program will present a balanced program of principles and practices of current clinical diagnostic and therapeutic 


approaches in Retino-choroidal vascular disease, Ophthalmic Plastic Surgery, Contact Lenses and intra-Ocular 


Lenses, 


Approved for 11⁄2 hours AMA Category | Credit 


SCIENTIFIC SESSIONS: 


GUEST SPEAKERS: 


Friday, September 11 


8:00 a.m.—12:20 noon 


1:30 a.m.—5:20 p.m. 


Saturday, September 12 


George R. Beauchamp, M.D. 
Nicholas T. Iliff, M.D. 
Walter J. Stark, M.D. 


FACULTY MEDICAL COLLEGE OF VIRGINIA: 


LOCAL PARTICIPANTS: 
Charles J. Biair, M.D. 
. Keith W. McNeer, M.D. 
Thomas P. Stratford, M.D. 
REGISTRATION FEE: 


Andrew P. Ferry, M.D. 
John W. Harbison, M.D. 
Robert S. Weinberg, M.D. 


Physicians 
Residents and Fellows 


$175.00 
$ 50.00 


For Additional Information Contact: Ms. Tricia Stevens. Program Coordinator 
5700 W. Grace St. #110, Richmond, VA 23226 (804) 288-9 166 


8:30 a.m.~ 12:30 p.m. 


Richard M. Chavis, M.D. 
William H. Jarrett, fi, M.D. 


R. Kennon Guerry, M.D. 
Paul R. McNeer, M.D. 
Anthony D. Sakowski, Jr., M.D. 









- 
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THE DUKE l 
ADVANCED VITREOUS SURGERY COURSE 
PART ll: DIABETIC RETINOPATHY, INJURIES 


intended for the vitreo-retinal surgeon with some experience 


Detailed presentations and discussion of surgical philosophy, techniques, complications and 
instrumentation. 


Discussion of taped surgery. Ample time for exchange of experiences. 


Presented in the beautiful spring environment of North Carolina April 16 and 17, 1982. This 
year we are offering a program for spouses or guests. 


FACULTY Applications To: 
Ms. Cathy E. Moore 

George W. Blankenship, Miami Duke University Eye Center 
Steve Charles, Memphis P.O. Box 3802 
Brooks W. McCuen, Durham Durham, N. C. 27710 
Maurice B. Landers, Durham Phone: 919-684-3891 
Robert Machemer, Durham Registration: $300 includes 
Ron Michels, Baltimore CME credit, Category |. 


DEPARTMENT OF OPHTHALMOLOGY 
mee = oot COURSE UNIVERSITY OF ROCHESTER 


AUGUST 1-3. 1981 SCHOOL OF MEDICINE AND DENTISTRY 
ý ROCHESTER, NEW YORK 

A course certified for 20 hours Category | AMA CME. OCHES š 

Designed to provide hands on experience with laboratory announces 

animals in 2 half day lab sessions and 3 half day lecture “ ” 

sessions. Situated in one of the worlds most beautiful set- ULTRASOUND IN CLINICAL OPHTHALMOLOGY 

tings, spectacular Hanalei Bay on the North Shore of Kauai, Friday, September 25, 1981—8:30 a.m. to 5:00 p.m. 

Hawaii. Saturday, September 26, 1981—8:30 a.m. to 12:30 p.m. 


Extracapsular CAVITRON extractions with posterior 


s i : h This course will cover physical principles, instrumentation, 
— lens implanted in rabbit and McGhan Practice examination, and the basic clinical applications of ultrasono- 


graphy to ophthalmic and orbital diseases. 
FACULTY: GUEST FACULTY 
Gerald D. Faulkner, MD, Honolulu, Thomas Larkin, Denver, CO Dr. Richard Dallow 

HI | Clinical Instructor in Ophthalmology 
Guy Knolle, MD, Houston, TX David Pfoff, MD, Denver, CO Harvard Medical School 
Richard Lindstrom, Minneapolis, Robert Stofac, MD, Denver, CO Massachusetts Eye and Ear Infirmary 

M Boston, Massachusetts 


N 
Albert Ley, MD, Lihui, HI Delvin Zopf, MD, Denver, CO Dr. Barton Hodes 


Make reservations directly with Hanalei Bay Resort 808 Professor and Chief of Ophthalmology 
826-6522. Time difference 4 hours earlier than Denver. Milton S. Hershey Medical Center 


Pennsylvania State University 


Room rates: Hershey, Pennsylvania 


One Bedroom Condo Two Bedroom Condo 
$75.00 per night, mountain view $115.00 per night, mountain view UNIVERSITY OF ROCHESTER FACULTY 


r night, i 125.00 per night, Co-Chairpersons: 
$80.00 per night, ocean view $125.00 per night, ocean view ae E a ees Wa: ey 


Surgical instruments required for the laboratory portion. Arnold L. Shapiro, M.D. Henry S. Metz, M.D. 
Cosponsored by The Colorado Ophthalmological Soci Gwen K. Sterns, M.D. David N. Smith, M.D. 
and Peete i ea Hospital p iii me Raymond Gramiak, M.D. Donald N. Zehl, M.D. 


Address inquiries to Colleen Requist, Course Secretary (303) FOR INFORMATION CONTACT: a 


EFROG Office of Continuing Professional Education 
Tuition $650.00, make checks payable to: University of Rochester Medical Center 
David S. Pfoff, MD, ECCE Course 601 Elmwood Avenue P.O. Box 677 - 
950 East Harvard Avenue, Suite 350 Rochester, New York 14642 
Denver, CO 80210 (716) 275-4392 
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INVASION OF THE CORNEA AND LENS 


ANNUAL WINTER COURSE 
UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
DECEMBER 2-4, 1981 
THE HYATT REGENCY—SAN FRANCISCO, CALIFORNIA 


This symposium is designed to provide an objective and in depth analysis of extracapsular extraction, 
aphakia correction, refractive surgery (including radial keratotomy), and keratoplasty. Faculty will 
include: 


JORGE ALVARADO THOMAS MOORE 
MICHAEL CALLAHAN ANTHONY NESBURN 
PATRICK CAROLINE THOMAS PETTIT 
CLAES DOHLMAN WHITNEY SAMPSON 
IRVING FATT RONALD SCHACHAR 
MAX FINE GILBERT SMOLIN 


KENNETH HOFFER JOHN STANLEY 
CRAIG HOYT STEPHEN TURNER 
HERBERT KAUFMAN RICHARD VILLASENOR 
STEVEN KRAMER GEORGE WARING 
EDWARD YAVITZ 
PROCTOR LECTURER: HERBERT KAUFMAN 
SPECIAL LECTURER: MAX FINE 


This program is presented by the Department of Ophthalmology and Extended Programs in Medical Edu- 
cation of the University of California School of Medicine, San Francisco, California. STEVEN KRAMER 
and JOHN STANLEY will be the Program Co-Directors. 
For further information, please write or call 
Extended Programs in Medical Education 
University of California School of Medicine 
Room 569-U, San Francisco, California 94143 (415) 666-4251 









ANTERIOR SEGMENT 
OCUTOME/FRAGMATOME SYSTEM 
SYMPOSIUM AND WORKSHOP 

Sponsored by the 


SCHEIE EYE INSTITUTE—DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA 
November 19-20, 1981 
Bellevue Stratford, Philadelphia, Pennsylvania 


A surgical course offering didactic lectures as well as practical workshop experience in the use of the 
OCUTOME/FRAGMATOME System with emphasis on the anterior segment. 


FACULTY: 

Alexander J. Brucker, M.D. David H. Orth, M.D. 

Steven T. Charles, M.D. Leonard M. Parver, M.D. 
Edward A. Deglin, M.D. Irving M. Raber, M.D. 

Gary Diamond, M.D. Stephen H. Sinclair, M.D. 
James A. Katowitz, M.D. Lawrence J. Singerman, M.D. 
Ronald G. Michels, M.D. Myron Yanoff, M.D. 


Registration Fee: $450.00 physicians (limited enrollment), $150.00 lectures without workshop. 


Information: Contact Alexander J. Brucker, M.D., Course Director, Scheie Eye Institute, 51 N. 39th Street, 
Philadelphia, PA 19104, (215) 662-8675. 


To Register: Send check payable to the Scheie Eye Institute, PUPMC. Mail to the above address. 
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AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
maintains a two-year inventory of back 
issues. Various single issues are available 
from the following: 


Kraus Periodicals Co., Route 100, Millwood, 
NY 10546 


P & H Bliss, Middletown, CT 06547 


Mapleton House Books, Inc., 112 Crown St., 
Brooklyn, NY 11225 


Alfred Jaeger, Inc., 66 Austin Bivd., 
Commack, NY 11725 


Inquiries for complete volumes 
may be sent to 


Abrahams Magazine Serivce, Inc. 
56 E. 13th St. 
New York, NY 10003. 


FLORIDA MIDWINTER SEMINAR IN 
OPHTHALMOLOGY 


February 1-3, 1982 
Pier 66 Hotel 
Fort Lauderdale, Florida 
Vexing Problems for the General Ophthalmologist 
FACULTY 


George Garcia, M.D. University of Miami School of 
Boston, Massachusetts Medicine Bascom Palmer Eye Institute 


William Layden, M.D. Douglas R. Anderson, M.D. 

Tampa, Florida George Blankenship, M.D. 
John Clarkson, M.D. 

Benjamin Milder, M.D. Henry Clayman, M.D. 

St. Louis, Missouri Richard K. Forster, M.D. 
Norman Jaffe, M.D. 

Jonathan Trobe, M.D. Ralph E. Kirsch, M.D. 

Gainesville, Florida Richard Tenzel, M.D. 


The Florida Midwinter Seminar in Ophthalmology and Otolaryngology 
is co-sponsored by the University of Florida College of Medicine 
(Gainesville), the University of. Miami School of Medicine (Miami), and 
the University of South Florida College of Medicine (Tampa). The 
program is accredited by the Council on Medical Education of the 
American Medical Association, Category | of the Physician's Recognition 
Award. Registration fee is $225 for practitioners and $100 for residents 
upon application from their Department Head. Mail registration fee (U.S. 
dollars only), payable to “Florida Midwinter Seminar,” 405 Northeast 
144th Street, Miami, Florida 33161. Special reduced rates have been 
arranged with the Pier 66 Hotel, P.O. Drawer 9177, Fort Lauderdale, 
Florida 33310. 


FELLOWSHIP IN ANTERIOR 
SEGMENT SURGERY 


Under supervision of: 
Norman S. Jaffe, M.D. 
Henry M. Clayman, M.D. 
David S. Light, M.D. 


and 


Mark S. Jaffe, M.D. 


Experience will be provided in all modalities of cataract surgery, including intracapsular, ex- 
tracapsular, and phacoemulsification with and without lens implantation. Extensive exposure 
to diagnostic adjuncts, such as ultrasound and specular microscopy, is part of this fellowship. 
The successful applicant would be expected to participate in a research project. 


Applicants are being considered for a one year fellowship commencing July 1982 and should 


contact: 


Ms. Lyn Johnson 
Miami Eye Foundation, Inc. 
1680 Michigan Avenue 
Miami Beach, Florida 33139 


Telephone: 


(305) 532-1768 





British Journal of Ophthalmology April 1981 Vol.`65 No. 4 
~ 


Editorial: Blindness in leprosy 


Prevalence of ocular manifestations of leprosy in Port Moresby, Papua New Guinea ROGER DETHLEFS 


Ocular findings in leprosy patients in an institution in Nepal (Khokana) 0. K. MALLA, F. BRANDT, AND 
J. G. F. ANTEN 


Contents | 


Role of iris changes as.a cause of blindness in lepromatous leprosy T. J. FFYTCHE 


A 


Influence of untreated chronic plastic iridocyclitis on intraocular pressure in leprous patients F. BRANDT, 
O. K. MALLA, AND J. G. F. ANTEN 


Cataract surgery in the management of the late complications of lepromatous leprosy in South Korea 
T. J. FFYTCHE 


Pigmentary dispersion J. S. SPEAKMAN 


Decompensation of chronic open-angle glaucoma following mydriasis-induced pigmentary dispersion 
into the aqueous humour: a light and electron microscopic study RAJA HADDAD, GOTTFRIED STRASSER, 
PETER HEILIG, AND WOLFGANG JURECKA 


Pigment release R. MAPSTONE 
Pigment dispersion syndrome: a clinical study HAROLD G. SCHEIE AND J. DOUGLAS CAMERON 
Aetiology of spheroidal degeneration of the cornea in Labrador GORDON J. JOHNSON 


Grating test of contrast sensitivity in patients with Minamata disease KAZUO MUKUNO, SATOSHI ISHIKAWA 
AND RYOICHI OKAMURA 


Image splitting—a technique for measuring retinal vascular reactivity T. McL. WILSON, I. J. CONSTABLE, 
R. L. COOPER, AND V. A. ALDER 


VEP measurement of the amplitude of accommodation MICHEL MILLODOT AND IAN NEWTON 


Ocular abnormalities in the amniogenic band syndrome LAURENCE S. BRAUDE, MARILYN MILLER, AND 
JIM CUTTONE 


Book reviews 


a  —————— 


Annual Subscription (12 issues a year) $88 .00 


e All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 1172 

e Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be ordered from 

the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 
WCIH9JR, England, or through any leading subscription agent or bookseller. 
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FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. Hershey 
Medical Center invites applications for full 
time faculty positions in Ophthalmology at 
the Assistant Professor level. Candidates 
should have one or more years of fellow- 
ship training in cornea/external disease 
or vitreo-retinal disorders and surgery. 

Inquiries, along with a current curriculum 
vitae and bibliography should be sent to: 


Barton L. Hodes, M.D. 

Professor and Chief 

Division of Ophthalmology 
Pennsylvania State University 
Medical School 

Milton S. Hershey Medical Center 
Hershey, PA 17033 


The Pennsylvania State University is an 
equal opportunity employer. Application 
deadline is June 30, 1981. 





FELLOWSHIP 
in 
ANTERIOR 
SEGMENT 


Accepting Applications 
for 1982, 1983 


Apply to: 
John H. Sheets Assoc., P.A. 
Route 1, Box 210 
Odessa, Texas 79763 
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OPHTHALMOLOGIST 


BOARD CERTIFIED/ELIGIBLE OPHTHAL- 
MOLOGIST needed as Associate in Section 
of Ophthalmology of large multi-specialty 
Clinic serving as a referral center for sur- 
rounding areas of Northeastern Pennsylvania 
and the Southern Tier of New York State. 
State of the art diagnostic and therapeutic 
equipment available. A special interest in 
Retinal-Vitreous problems is helpful. An 
approved Eye Residency and Medical School 
affiliation provides a stimulating environment. 
The area provides attractive living conditions 
for raising a family. Many winter and summer 
recreational activities are readily available. 
Easy access to major metropolitan areas. 
Excellent salary and fringe benefits. Oppor- 
tunity is for practice of general Ophthalmol- 
ogy with an emphasis on Retinal-Vitreous 
problems highly desirable. Respond with CV 
to: Robert H. Aronstam, M.D. Chairman, 
Section of Ophthalmology, Guthrie Clinic Ltd. 
Sayre, Pennsylvania 18840. 


(717) 888-5858 





FACULTY POSITION 
AVAILABLE 


In Prestigious Medical School 
Large Northeastern City 
Interest in Vitreoretinal 


Disorders Desirable. 


Send curriculum vitae and bibliography to 


Box 477 AJO 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 





RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


PEOPLE PRACTICES 


INSTRUMENTS j 
Rates 
30 words or less 
.each additional word < 


1.x 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words) 


BORDER ADS 


Set within ruled border. One inch minimum—$50.00 per inch Forms close 1st of month preceding month of issue 


PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classifted Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago. Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to 
join private group practice southwest USA. Box 346 AJO. 


SOUTHEASTERN NEW ENGLAND: For sale, well-established solo 
ophthalmological practice, excellent income. a of 50,000 
plus, located close to Boston and Cape Cod. Office building 
available. Summer of 1981. Terms. Box 390 AJO. 


VITREO-RETINAL SURGEON: 30, married, completing prestigious 
academic, peat fellowship in NY, June 1981. Extensive ex- 
erience and expertise in diagnosis, xenon and argon laser pho- 
ocoagulation, fluorescein angiography, ultrasound, retinal de- 
tachment surgery and vitrectomy. Seeking practice, affiliation or 
association. Box 391 AJO. 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certified or eligible. 
* Graduated partnership. Send curriculum vitae. Box 403 AJO. 


WANTED: Opna to associate and later assume estab- 
lished practice in hig ly desirable Pacific Northwest coastal uni- 
versity city of 45,000. Own office building. Two hours to major 
cities. Moderate climate. Should be hard-working. Call (206) 
er ey 9am-6pm or (206) 734-3608 after 8pm or write Box 


OPHTHALMOLOGIST: Graduated from excellent university program. 
Completing top oculoplastic eA Willing to ag gen- 
eral ophthalmology. Bilingual. New Jersey, New York, Florida 
preferenced, other areas considered. Box 449 AJO. 


PEDIATRIC OPHTHALMOLOGIST: Wanted in Southeast University 
city. Nearby mountains & lakes. Children's Hospital & new office 
building. Box 451 AJO. 


FOR SALE: Ophthalmology practice with large surgical volume in 
ry in very desirable living area. Will stay to introduce. Box 


OPTICIAN: Calif. Registered Optical Dispenser desires to relocate 
mo al ad and finishing lab near 2 or more non-dispensing Oph- 
yrs Southern Calif. area preferred but not a necessity. 

OX 


DADE, BROWARD, PALM BEACH COUNTIES: Available immediately. 
Fellowship trained vitreo-retinal surgeon who is interested in 
general ophthalmology. Experienced in fluorescein, laser, ultra- 
fy RD/VIT. surgery. Seeks part-time arrangement. Box 454 


OPHTHALMOLOGIST: 33, married, four children. Finishing residency 
December, 1984. Looking for an exciting association in a dy- 
namic, state-of-the-art Fe: Intermountain west or southwest 
preferred. Box 455 AJO. 


POR SALE: Avant garde professional optometric office and adjoining 
elegant optical boutique. Greater Detroit area. pex! suited for 
T forward thinking, take-charge ophthalmologist. Box 459 


OPHTHALMOLOGIST: Mature, desires to do medical ophthalmology 
n Fidi or Orange counties in Southern California. Box 


FOR SALE: Complete kit of used eye instruments for general eye 
surgery. Excellent Condition. Sixty-five instruments in leather 
carrying case. Asking $1500.00. Box 462 AJO. 


RESIDENCY WANTED: Seeking second year ophthalmology position 
to begin July or August of 1981. Presently completing first year 
training in major university program. Box 463 AJO. 


WANTED: General Ophthalmologist (non-smoker) to associate and 
later assume busy medical-surgical solo practice. Suburb twenty 
minutes from New York City. Excellent Hospitals. Start Decem- 
ber 1, 1981. Box 464 AJO. 


VITREO-RETINAL SURGEON: 32, Experience and expertise in vitre- 
ous surgery, Photocoagulation, Retinal detachment surgery, Flu- 
orescein rey. Seeking practice, affiliation or associa- 
tion. Box 465 AJO 


NEEDED: Ophthalmologist to join busy pacia in large southern 
Ohio city. Fully equipped new office. Surgical suite on the prem- 
ises. Apply Box 466 AJO. 


WANTED, RESIDENCY POSITION: Highly qualified resident-in- 
re seeks second year position to begin July 1981. Box 467 


WANTED: Ophthalmologist to join three man group in Southwestern 
Missouri. Specialty interest welcomed. Please send curriculum 
vitae to Box 468 AJO. 


OPHTHALMOLOGIST: 32, Board certified, wiog to purchase estab- 
lished paa or associate with ophthalmologist nearing retire- 
ment. All non-rural areas considered. Box 469 AJO. 


MEDICAL OPHTHALMOLOGIST WANTED: Full time to join busy 
ractice in pleasant college town of 50,000 located 65 miles 
rom Twin Cities in Minnesota. Box 470 AJO. 


FLUORESCEIN ANGIOGRAPHY: My camera to your office or your 
camera. Will deliver fully processed results to you. Seekin 
pancas in New York City, Long Island and Vicinity. Box 47 
AJO. 


OPHTHALMIC NURSE: Relocating to Phoenix area, 91/3 years expe- 
rience major midwestern university eye department, desires po 
sition in private office. Credentials available upon request. Salary 
negotiable. Box 472 AJO. 


WANTED: Ophthalmologist with retina interest to join general oph- 
thalmology group in pleasant western Washington city. Send cur- 
riculum vitae and preferences. Box 473 AJO. 
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THE LEADERS 

IN OPHTHALMIC , 
CRYOSURGERY 

GIVE YOU A CHOICE. — 


WE’VE ADDED SOME NEW FEATURES TO BOTH UNITS: 


ACU22-GC Non-Electric 

® Total Gas (N20) Collection System. 

® Purge Button for unit preparation. 

® New, updated positive action foot switch. 


è New, accurate cryometer on the console. 


ACU11-GC 


è New, revised unit with total Gas (N20) Collection 
System. 


@ A new, gas-operated, permanently mounted foot 
switch. 


è Safety-Fault Light which alerts you to low pressure, 
blocked cryo probe, leaking probe or a gas leak. 


@ A new regulator on the console means you no 
longer have to regulate at the tank. 


è System-Vent Bleed Button allows venting of system 
after use. 


ACU22-GC Non-Electric ACU11-GC 





Keeler Amolls Cryo Unit AC t 
— 


K Akeeler 


„with the future in sight 
Name 














Hospital 
City/State/Zip 








O Please have a representative call 

O Please send information on the Keeler/Amoils Cryosurgical Units 

O Please send the new Keeler Instruments Catalog and price list 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 

Call toll free 800-523-5620 (In PA call 215-353-4350) Al? products serviced in Broomall, P. 


INTERNATIONAL SALES & MARKETING 


Clewer Hill Road. Windsor Berks SL44AA England Tel:07535 57177 Telex 847565 
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Continuing medical education has become 
a necessity for the practicing physician. For 
the ophthalmologist, PERSPECTIVES IN 
OPHTHALMOLOGY meets this need. offering 
AMA Category | credit for the study of original 
and contemporary contributions dealing with 
clinical and basic ophthalmic subjects. 


An integral part of this quarterly publication is 
the color microfiche which will accompany 
each issue, showing clinical observations sup- 
porting the author's ideas. 


When an issue has been satisfactorily com- 
pleted, subscribers qualify for 3 credit hours, 
12 credit hours per subscription year. 


Each issue contains eight to twelve related 
articles on timely subjects in clinical 
ophthalmology, illustrated in color microfiche 
with up to 84 frames per issue. A black and 


o a Tobie of Comtents 
4 + ditortal © umment 2 
A Retinal Branch 

y Ss a Froncie A. Gutman, Z. Nicholas Zakov. and Hernando Zegarra 3 

F s a? The Appearance of the Dise in the 

ae, x wo, Mangpaat of Patients tite Ghana, 
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Band Keratopathy: Its Significance and Treatment, 
Richard G. Lembach and Richard H. Keates 








white illustration identical to the color 
microfiche is placed along with the text to 
make correlation with the color frames easier. 


Consider this unique and valuable method of 
obtaining continuing education credit and a 
collection of current and significant informa- 
tion for the practicing physician. 


Published by ANKHO INTERNATIONAL, 
INC. PO Box 426, Fayetteville, New York 
13066 

Editorial Offices: Theodore Lawwill, M.D. 
Editor, Department of Ophthalmology, 


University of Kansas Medical Center 
39th & Rainbow, Kansas City, KS 66103 


Subscription rates are: $100.00, U.S. incl. 
institutional; $110.00, Foreign and Canada 
incl. institutional. 



























OPTOMETRIST: 48, married, seeks relocation with an ophthalmolo- 
practice near Lauderdale-West Palm area of Florida. Exten- 
ro i? experience in refraction and contact lenses. Box 










FLUORESCEIN ANGIOGRAM-FREE PROCESSING 
custom angiogram processing and printing 
cond film i free tall! 

SATISFACTION GUARANTEED-FAST SERVICE-BEST RATES 
NEW ENGLAND OPHTHALMOLOGIST—we perform angiography 
and ultrasound in your office with our equipment. 

Also: lecture slides, diazos, publication pe s, cine. 
ANGIOGRAPHICS, BOX 101, NEWTONVILLE, MA 02160 
(617)367-0843 





MEDICAL OPHTHALMOLOGIST: Wanted for the six to eight warmest 
months. Contact W.D. Sondreal, M.D. or J.R. Thompson, M.D. at 
the Bemidji Clinic, Bemidji, Minnesota 56601 or Box 475 AJO. 


NEW JERSEY: Ophthalmologist wanted for busy Medical-Surgical 
practice of 31 years. Prime location. Choice building and equip- 
ment for sale, optional. Will introduce. Leaving for health rea- 
sons. Box 476 AJO. 


\ 
SEATTLE: Opportunity to sublease fully equipped new opthalmology 
à office in prime practice location. Available September 1981. 
rite to: Melvin Carlson, M.D., 901 Boren Ave. Suite 1030, 
eattle, WA. 98104. 


OPHTHALMIC PHOTOGRAPHER: Medical College of Virginia seeks 
experienced ophthalmic photographer. Duties include angiogra- 
phy, color fundus photography, external, slit lamp, and operating 
room photography, a room development. Salary from 
$12,280-$16,7/0 ip Saara on qualifications. An Equal Oppor- 
tunity/Affirmative Action Employer. Send resume to MCV Per- 
sonnel, — Commonwealth University, P.O. Box 67 MCV 
Station, Richmond, Virginia 23298. For further information con- 
tact Dr. Thomas W. Nooney. Phone: (804) 786-0429 


FOR SALE: The only two optical shops on booming Hilton Head 
island are for sale as a unit. Profitable and ow’ rapidly. John 
Gettys Smith Associates, Box 5478, HHI S 29938. 


BOARD ELIGIBLE OR BOARD CERTIFIED OPHTHALMOLOGIST WITH 
SUB-SPECIALTY TRAINING IN NEURO-OPHTHALMOLOGY (WILL 
CONSIDER OTHER SUB-SPECIALTIES AS WELL) WANTED TO 
JOIN 147-physician, multi-specialty group with an adjacent 447- 
bed hospital. New Clinic building recently completed. Gundersen 
Clinic, Ltd. is in a progressive community with expanding univer- 
sity and private college. Population 50,000. Cultural and recrea- 
tional facilities. Beautiful setting; good schools. Excellent pen- 
sion program, no investment required. Service organization. 
Write: J. Michael Hartigan, M.D., Chairman, Personnel Commit- 
Fe ren Clinic, Ltd., 1836 South Avenue, La Crosse, WI 


= 


OPHTHALMOLOGY PRACTICE FOR SALE: Available May 1981. Easi- 

ly expanded, low overhead, excellent location. Beautiful Florida 

if Coast resort community. Fishing, boating, skiing, white sand 
beaches. Phone (813}-924-5296 evenings. 


PEDIATRIC OPHTHALMOLOGIST: Board certified ophthalmologist gt 
the Assistant Professor level. A minimum of one-year post-resi- 
dency training in pediatric ophthalmology necessary. Interest and 
experience in laboratory or clinical research ba rhry Deadline 
for application 6/15/81. Position available 8/1/81. Contact: 
Randall J. Olson, M.D., O take Ch University Medical Cen- 

ity, 
ni 





ter, 50 N. Medical Drive, Salt Lake City, Utah 84132. The Univer- 
sty of Utah is an equal opportunity/Affirmative Action em- 
ployer. 


F NEURO-OPHTHALMOLOGIST—University of Michigan, full-time fac- 
ulty position as neuro-ophthalmologist in Department of Ophthal- 
mology, assistant or associate professor level. Training in ia 
plese and fellowship in neuro-ophthalmology required. Op- 
portunity for clinical and laboratory research, resident and stu- 
dent teaching, and clinical practice. Contact Paul R. Lichter, 
M.D., igh Oe of Ophthalmology, University Hospital, 

- Parkview 004, Ann Arbor, Michigan 48109. The niversity of 
Michigan is a non-discriminatory, affirmative action employer. 










ATTENTION DOCTORS ° 
Have you ever considered buying an excellent reconditioned 
ophthalmic instrument at about half the cost of a new one? We 
at BELROSE are fully aware o% your instrument needs, and are 
continuously purchasing equipment to satisfy them. Chairs/ 
stand, Phoropters, Keratometers, Slit Lamps, Projectors, To- 
nometers, Lensometers, Trial Sets, Instrument Tables, Diagnos- 
tic Instruments, Ophthalmic Bulbs, Etc. 

The conceivable fact remains fhat BELROSE can save you 
as much as $15,000.00 on a complete lane of ophthalmic 
equipment. Check our low prices before you purchase your of- 
fice. Special until the end of July: FREE Phoropter cover with 
any order over $100.00 when you mention this ad. For further 
information contact: 

Belrose Doroning Equipment Co. 
3911 W. North Ave. 
Chicago, II. 60647 
(312) 772-7500 
















FOR SALE: Fragmotome, model 820, minimally used. Contact: A. 
Ramos Umpierre, Ponce de Leon 431, Hato Rey, Puerto Rico 
00917. Tel. (809) 754-7676. 


PEDIATRIC OPHTHALMOLOGIST—University of Michigan, full-time 
faculty position, assistant or associate prossesor level. Training 
in ophthalmology and fellowship in oph Imology required. Op- 
portunity for clinical and laboratory research, resident and stu- 
dent teaching, clinical practice. Contact Paul R. Lichter, M.D., 
Department of Opht moa, University Hospital, Parkview 
004, Ann Arbor, wget oh 48109. The University of Michigan is a 
non-discriminatory, affirmative action employer. 


RETINA SPECIALIST—University of Michigan, full-time faculty posi- 
tion, assistant or associate professor level. Traini in ophthal- 
bay d and fellowship in retina required. Opportunity for clinical 
laboratory research, resident and student teaching, clinical 
practice. Interest in ocular oncology, inherited retinal diseases, 
i _ and ultrasound desirable. Contact Paul 

ment of 9 seme 7 University Hos-, 
ichigan 48109. The University 


ployer. 


OPHTHALMOLOGIST—University of Michigan, full-time faculty posi- 
tion, instructor, assistant, or associate professor as director of 
major teaching affiliate program at poek y hospital. Responsibili- 
ty for resident and student teaching. Contact Paul R. Lichter, 
M.D., Department of Ophthalmo ogy, University Hospital, 
Parkview 004, Ann Arbor, Michigan 48109. The University of 
Michigan is a non-discriminatory, affirmative action employer. 


MOVING: Idox Moving Company. Specialists in ophthalmic equip- 
ment. Equipment dismantled for safe transport; reassembled, re- 
calibrated. (212) 789-8946 


FOR SALE: New Equipment at discount prices. Major brands. War- 
ranties. Used equipment. Idox Company. (212) 89-8946. 


OPHTHALMOLOGIST WANTED: For busy Chicago South Shore Drive 
medical center 1 day/week. Fully equipped exam room including 
slit lamp, tonometer with attached rel ay surgical ore for 
you use. Call Dr. Masters (312) 721-1800. Monday-Friday 11-6 

M. Home (312) 337-8092. 


PROCESSING, ANGIOGRAMS: 19 years of service to Ophthalmology. 
Fluorescein angiograms are our only processing. commercial 
lab with clients coast to coast. For information, Jay H. Wruck, 
1223 N. Glebe Road, Arlington, Virginia (703) 525-0651. 


PEDIATRIC OPHTHALMOLOGIST: Position available at Southern 
California Lions Eye Institute, Santa Monica, California with Ty 
vate practice opportunity. Contact: Robert M. Sinskey, M.D., 
9932 Santa Monica Boulevard, Santa Moniea, California 90404. 
Telephone (213) 829-4711. 


HAWAII: Ophthalmologist, board eligible/certified to join 31, doc or N 
multi-specialty group. Excellent benefits. Contact: Administrator, 
a a Highway, Lihue, HI 95677. Phone (808) 245-4811, 
xt. ; . 
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he Leiske Physioflex™ Style 
0 Anterior Chamber Lens is 
e product of consistent and 
reful research by Surgidev 
vorporation. 


he Physioflex™ Style 10 Lens 
s flexible in contrast to rigid 
C Anterior Chamber Lenses. 


“his lens, both optic and 
pr.: is made of only one 
aterial, Polymethylmetha- 
srylate “PMMA” The “PMMA” 
„oops are inherently round and 
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0.5d; increments? 


smooth by virtue of the design 
and method of manufacture. 


The Physioflex™ Style 10 
implant can be utilized for 
both primary and secondary 
implantations with either 
intracapsular or extracapsular 
cataract extractions. 


This implant is available in 
diametral lengths of 10.5mm, 
11.0mm, 11.5mm, 12.0MM, 
12.5mm, 13.0mm and 13.5mm 
over a wide dioptric range, 
“40.0d. through 27.0d. in 
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For complete customer 
service information, ordering, ` 
or to contact your local ~ 
sales representative, 

please call: 1-800-235-5781, 
Calif: 1-805-965-1085 collect. 


CAUTION: Investigational 
Device limited by Federal Law 
to investigational use. 
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for relief. ~ 


-Alba on‘and Albalon A 


\naphazoline HC101%) » (naphazoline HC! 0.05%, antazoline phosphate 0.54 
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BALON} (naphazoline HCI) DOSAGE AND ADMINISTRATION: One to two CONTRAINDICATIONS: Hyper 
t% Liquifilm® sterile ophthalmic solution drops every three to four hours. or more of the components < 
NTRAIN E E AN td cengaeeaciidd to a ALBALONA* TARE a Do rae i1 y 
mponent is medication; narrow-angle TITY Ae, Noy : angie glaucoma. CAU} 
| Agente infants and children. WARNINGS. Eiai meth ce ee 0.9%) Sten shouldbe used oniy i 
Severe hypertensive crisis may ensue in eg nC SONNAN presence of hypertensio ae. 
punts under MAO inhibitor medication from INDICATIONS: Based on a review of a related or hyperglycemia (diabaf 
aot a sympathomimetic drug. CNS depression combination of drugs by the National inating the dropper tin 
Pang to Coma and marked reduction in body Academy of Sciences — National Research be taken not to touch 
npetgture may occur in children. especially Council and/or other information. FDA area with the dro 
ants, PRECAUTIONS: Use only with caugon has classified the indications as follows. bottle tightly clo 
the présence of hypertension, cardiac irregu- “Possibly” effective: For relief of ocularirri. | fronrlight. ADV 
ities, Typerglycemia, (diabetes), hyperthy- tation and/or congestion or for the treat. adverse reactid | 
i? “San, when otLermedica ment of allergic, inflammatory, or infectious tion, increase in 
4. AQVERSE RE ocular conditions. Final classification of | “Effects dne to 
h incre thë less-than-effective indication requires cardiac irregular oe 
further investigation, One or two drops" v 
3 or 4 hours or lés . & 
relieve symptoms. Py t 4 
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